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ABSTRACT

A system of data acquisition and reduction programs, TXCO
is described. The programs were written for the transonic com-
pressor test facility at the NPS Turbopropulsion Laboratory
which is served by an HP1000 series computer operating under
RTE-IVB. However, the structure of the program system (strict
separation of acquisition and reduction, store raw data as ac-
quired, routines to verify the data system, etc.) is of more
general interest, and allows the system to be applied to any
test rig. The introduction of a "program control array" ac-
celerates execution and provides means for communication between

programs, which otherwise execute individually.
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1. INTRODUCTION o

This report describes a system of data acquisition and
reduction programs, designed to acquire data from the Turbo-
propulsion Laboratory's transonic compressor test facility.

i The computer hardware consists of an HP21MX mini computer
; with various peripheral devices. Both steady-state and high

speed data are required to be taken as scheduled during a com-

; pressor test. The entire hardware configuration is shown in
Fig. 1.

At the outset, the system of computer programs was
required to do the following:

(i} Control via the "Interface Bus”, measurement devices
such as Scanivalves (S/V's), Scanivalve controllers,
scanners, digital voltmeters (DVM), digital counters,
analog to digital converters, and the acquisition

timing device called PACER.

Perform data acquisition as efficiently as possible,

store data in disc files, and document the test con-
ditions.

Provide a means to check the data system (e.g., SUB-

ROUTINE CHECK, Section 6.2).

Provide a means to verify the raw data (e.g., SUB-

ROUTINE PICTR, called from SUBROUTINE PACER, Section
4.5. PICTR uses the auxiliary terminal to display

the acquired wave form).




{v) Provide a means for the operator to communicate

interactively. Since the operator at the system

console is usually the investigator or research
engineer and not a computer specialist, the program
flow and the programmed interactive messages were
required to be clear, logical and easy to under-
stand.

The demand to speed up the data acquisition conflicted

with the requirement of keeping the dialogue between program
and operator clear. Interactive programs necessarily have
extensive input-output operations which slow down the execu-
tion of the program. A reasonable compromise between these
two choices was the introduction of a "program control array",
CNTRL, whose elements - once pre-assigned - relieved the opera-
tor from entering routine decisions (e.g., telling the sub- -
routines FREER and PACER how many Kulite signals are to be
recorded and where to locate them; see Appendix A3: CNTRL(23f)
through CNTRL(246)). Additionally the control array provides
accounting data (e.g., the sequential number for raw data
files).

In the present report complete documentation is given
of the program system "TXCO". The system consists of a "father”
program, TXCOf, which, in operation, calls on a series of "son"
programs TXCOl, TXCO2 or TXCO3.

The father program, TXCO8, offers the investigator a
menu of program branches to be scheduled according to a single

digital entry as follows:




6.
7.
8.
9.

100

ll.

Survey using the type 'A’' and the type 'B’
Kulite semiconductor pressure probes (Ref 1
and 2).

On-line calibration type 'A' and type 'B'
probe.

Acquisition of high speed data through the
fast A/D converter, which is operated in
free run mode.

Acquisition of high speed data through the
fast A/D converter, which now is controlled
by a timing device, the PACER (Ref 3).
Radial flow survey using a temperature-

pneumatic four hole COMBINATION PROBE.

Acquisition of all steady state data.

Check the instrumentation.

Change the program control array.

Reduce high speed data from the 'A' - 'B’
probe system. REDAB uses the data gathered
by ABSRV.

Reduce flow data from the combination probe.
REDCO uses the data gathered by COMB.
Reduce steady state data and add this
operating point to the compressor per-
formance map. REDST uses the data gathered
by STDY.

ABSRV

CALIB

~ FREER

PACER

coMB

STDY

CHECK

CHNGE

REDAB

REDCO

REDST




The investigator selects the desired program module by
entering the appropriate number between 1 and 1ll. Entering
12 halts the program. Subroutines ABSRV, CALIB, FREER and
PACER ~ they handle the high speed data - are contained in
PROGRAM TXCOl (Section 4). Subroutines COMB and STDY -~ they
handle the steady state data - are contained in PROGRAM TXC02
(Section 5). Subroutines CHECK and CHNGE - they are used by
the operator to control the program flow and verify the data
system - are contained in PROGRAM TXCO3 (Section 6). After
the select code is entered, and verified either by entering
an additional parameter or tapping the | RETURMN| key, the
"father" program suspends its operation while the desired
"son" program (TXCOl, TXCO2 or TXCO3) executes. The entire
TXCO-gsystem works interactively with the operator and displays
as many informative messages as possible.

The program descriptions in the following sections ex-
plain, in user-manual form, how to handle each subroutine.
The descriptions often resemble each other, which in the in-
terests of utility was deliberately not avoided. A compressor
failure prevented the author from using the programs for com-
pressor test runs. The report is therefore presented with
only a very short section of conclusions and recommendations.
The program system is not considered to have been perfected,
since little experience has been gained with its operation

other than in "dry" runs.




2. GUIDE TO THE PROGRAM DESCRIPTIONS

Detailed descriptions of the programs are given in the
following sections. First, in Section 3, a flow chart and
listing are given for the father program TXCOf#. Then, the
descriptions given in Sections 4 through 6 (of TXCOl through
TXCO3) are structured as follows:

PROGRAM XXXX (or SUBROUTINE XXXX): PURPOSE:

A brief description of the purpose of this particular program
module is given, and its capabilities and restrictions are

noted.

ARGUMENTS: 1If the program module is a subroutine, which is

called with parameters, the parameter list is explained.

EXTERNALS: The externals of each program module are listed.
This information is necessary when loading the relocatable
binary version (indicated by the % sign as first character of

the disc file name under the RTE~1V operating system).

COMMON BLOCKS: The members of the COMMON blocks and their

length in 32~bit words are listed and explained.

MNEMONIC ABBREVIATIONS: The mnemonic acronyms which each pro-

gram module uses are listed and explained.

ERROR MESSAGES: If a salvageable error occurs during the

execution of a program module, an error message with suggestions

for how to0 resolve the problem are described.

10
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PROCEDURE: This subsection, which should always be used
together with the flow chart, describes how to go through
the program module. Hints for how to utilize all program

features are given.

DATA FILE: The date file name is explained for all program
modules, which save data. The first two characters are

typical for the type of data which the file contains; for

example,
‘ Data File Name Type of Data Created By
Tlrrss 'A'~'B' probe survey . ABSRV
T2rrss free run sample FREER
T3rrss paced run sample PACER
; T4rrss all raw steady state data STDY
’ TSrrss combination probe survey COMB

rr — # of test run

ss — sequential # of data file type

|
q . The following modules are synchronized through the data file:
Data Reduction Program File Name Data Acquisition Program
REDAB - Tlrrss - ABSRV
REDST > T4rrss o STDY
REDCO = TSrrss - COMB

VARIABLES: All variables, their type (REAL or INTEGER) and

length (only if the variable is used as an array), together

with a brief description, are listed.

11




The flow chart and a FORTRAN-IV compiler listing of
the program module complete each description.

The source codes of programs TXCOF, TXCOl, TXCO2 and
TXCO3 are available in the disc files &TXCO@, &TXCOl, &TXCO2
and &TXCO3. Since TXCOl, TXCO2 and TXCO3 use common sub-
routines and functions, the latter are grouped together in
file &TXCOU, where the "U" indicates the following "utility”

program modules:

ACON Pogitions S/V and reads DVM.

CNTL Closes scanner channel.

CURVE Compute linear curve fit.

ICON Converts two-digit INTEGER to ASCII-string.

IPORT Interrogates S/V.
PICTR Use CRT to display the acquired data.
REWRF bData transfer disc «+ array.

RPACE Triggers A/D through PACER.

SCANR Closes scanner channel and reads SVM, counter.
TIME Gets date and time + ASCII-string.
WAIT Caugses a defined time delay.

When loading #%TXCOl, 8%TXCO2 or RTXCO3, the relocatable
binary utility file $TXCOU must also be loaded in order to
satisfy the externals. The modules of TXCQU are described
in Section 7, but in less detail than the programs in Sections
4 through 6.

12
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3.2. PROGRAM LISTING, TXCOf (updated version, 20 September 1982)

PAGE 0001 FTN. ?:32 AM MON., 20 SEP., 1982

0001 FTNA,L

Tt xLOCKRATA, IDCE({44) LE( 1 Cu, ICR
%%%4 EOMHON 7 Flap 0] Bi}F}LE ?ﬁt%? fgééﬁiigﬁ '
0005 INTEGER IDCB(144) 1F1LE(3),iSIZE<é)

i *
f FTN4 COMPILER: HP92060-16092 REV. 2004 (791404)
} X  NO WARNINGS x% NO ERRORS x%
ELOCK COMMON FMP SIZE = 00154

U,




PAGE 0002 FTN. ?:32 AM MON., 20 SEP., 982

UF (1664)
/ gBUF
64

e

00
00
00
01
01

»o0m

FTNA COMPILER: HP92060-16092 REV. 2001 (791401)
XX NO WARNINGS ¥x NO ERRORS x%

ELOCK COMMON CIBUF SIZE = 01664

30
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PAGE 0003 FTN. 9:32 AM  MON.,

0042 BLOCK DATA

0013 X, / CONTR / CNTRL(2S6)
6014 COMMON / CONTR / CNTRL
0045 INTEGER CNTRL(256)
0046 END

FTNA COMPILER: HP9P2060-16092 REV. 2001 (791104)

*X  NO WARNINGS %x%x NO ERRORS x¥
BRLOCK COMMON CONTR SIZE = 00256

20
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PAGE 0004 FTN. 9:32 AM MON., 20 SEP., 1982

0017 PROGRAM TXCO8 (3,99
uola c L I e R I e e e N N N N NN NN NN L R ]
0019 C . Lo ) ,
0020 C . Data acquisition transsonic compressor., .
0024 C . .
0022 C L L R R R R I N S I I R I I I I N N A I N I A A N A N N N NN NN N R
! 0023 ¥, Data acquisition transsonic compressor.
0024 COMMON /7 CONTR / CNTRL
0025 INTEGER CNTRL(256)61003(144),PR(S)
%%%g INTEGER NOLF ,NOCR(2),ICLR(3),START(3)
00238 DATA NOLF  /006537B/
0030 DATA TCLR_ /015934E 01 9osSh, 0065378/
33§§ DATA B¥aRy /01&5‘1‘05«10155133;01353121
0033
; 0034 C FORMAMNYS TXITON TRy
B A P e e Iosestisarion, Tess run ¢
" ITranssonic Compressor Investiqation: Test run
0037 x I3t Test T PoInt ¥NI2™] ate WAL Y-AVAL Y AERS$ &h FY ]
0038 Xe "A2%,"A2%;"/* Select next step, please ,,."///
%%%% :; 1 A - B - probe system survey “32xX" ABSRV*
0044 X" 2 On _line calibration KULITE type A and type B pro
; 0042 Xbe "X TALIEN/ ] ,
: 8822 ::12§"“FFEESS’DLSL‘1°D of high speed data in free run mede
; 0045 XT3 Acquisition of high speed data in paced run mode
; 0046 X “311X"PACER"//
gg:g :“' E gonbinqtion p;ob$ sgrveg iéiéitCOQB'/. s
; " cquisition of stea state data "27X
! 0049 sTDY /7 ¢ y
! 0050 L 4 _ Check the instrumentation "“34X* CHECK"/
! 0051 x* 8 Change the program control array CNTRL on line
: 0052 % “13$ XY THNGE®
{ 0053 x" Reduce high speed daota from A - B ~ probe systen
ggéé : vl 333' data from the mbination probe 224X"
C " educe data fro combinati
3%%9——-—“—§ R%?CO'?" Red tead tate data “35X* RE§ST‘//
® educe stea state data
| 0058 X" 42 "EIX" STOP 0003%/)
0059 X" Select desired program module! Enter select code
0060 X _"2A2)
: gggé 102 FORMAT (12)
0063 103 FORMAT (*TXCO1L *)
0064 104 FORMAT (" A - B - probe system survey? Verify!®24a2)
3822 tOS‘FognezaéE\On line calibration KULITE type A and type B probe? Ve
rify!
0067 106 FOR*AT " Acguisition of high speed data in free run mode. PACER
a0e8 x all rL?ht?"L
0069 107 FORMAT (* Acguisltlon of high speed data in paced run mrode. PACE
%%gg ¥R all right?Y2A2)
0672 108 FORMAT (*TXCO02 ")
0073 109 FORMAT (" Combination probe survey? Verifyl|*2A2)
0074 110 FORMAT (* ncguisi‘ion of stendy state data, Leng (1) er short (0
0075 X) run? "2A2) e
83;3 111 FORMAT (1Y)
0078 112 FORMAT (“TXCO3 *)
gggz txz‘fgzg?T (" Check the instrumentotion., QOutput te LU
%%g% 114 FORMAT (" Change control array LCNTRL on line? Verifyl“2a2)
0083 11S FORMAT ("REDAB *) .
0084 116 FORMAT (* Reduce high speed data from A - B - proebe systen. Veri '
0085 xfy ! "242)
]
| Y
i {
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0293 INTEGER FUNCTION ICON (I,N)

0294 c T R R T R B T T O L e S O S S O O T T T I S R R I I R TN I T I I O R I O O D IO DN B BN O 3
0295 C . ) . . .
0396 C . Converts integer numbers intoe ASCI string. .
0297 C ., Author: Rabert N. Geopfarth '
0298 € . Date: Janvary 31, 1979 .
412992 C . Because of the 51ng11c11y of the program the program .
0300 C . description is included in this box. .
0304 C . v integer numbers to be added. . .
0302 C 1 con inteqer numher to be converted into ASCII. .
8%8} E . 1CON RPN 2 - character ASCII string to be returned '
(,305 c i‘l".llI.ll!l'l‘lllllllll|llllllllII.....ll.ll'..C.l...‘...l..."
0306 %, Convertes integer to ASCII-string.

0207 100 FORMAT (12)

0308

0309 IC = I+N

%gig IF ¢ IC ,LT. 410 ) GO TO 04

0342 CALL CODE

0343 WRITE (ICON,100) IC
0314 RETURN

034S
0316 04 ICON = IC+30060B

0317 RETURN
0348 END

FTN4 COMPILER: HP92060-16092 REV. 2001 (79140%)

%k NO WARNINGS X% NO ERRORS %xx PROGRAM = 00036 COMMON = 00000
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0349 SUBROUTINE REWRF (IREWR,IWHATA)
k 0320 C LI T T T ) L I I L I I e S T R A SN R T T T T T T N AT TR T T T R N Y S NN R T N R SN R I N A N TN R R T R N N B B AN ]
0324 € .
0322 C . This suvbrovtine rends (IREWR = +1) or writes (IREWR = -4) of .,
0323 C . of n array specified by IWHATA. .
0324 C . Author: Hans M. Zebner .
332 C . Dnte Febrauvry 08, 1980 .
0326 C . Detailed program dvscr;gtxnn is*available in TXCO log; The .
gggg g . Comment statements match to the flow chart explanations, ’
[)329 C . e Q-cl-llllIlllblltlllllOIloul!lllllI!ltlIl.ll!'l'llll!'ll'..'
0330 %X, Data trancfer disc array.
033§ $OMMON / CIBUF / I1BDF
0332 COMMON 7/ CONTR / CNTRL
0333 COMMON / CA / A
0334 COMMON 7/ FMP / IDCR,IFILE,ISIZE,ISECU,ICR
033 C REAL A(256)
0336 INTEGER TRUF(1664)
0337 INTEGER IDCH(144) ,IFILE(3),ISIZ2E(2)
0338 INTECER NDLF,NOCR{2),ICLR(3)
0339 DATA NOLF /006537k/
0340 DATA NOCR /000033R,040433B/
0341 DATA ICLR /03SS24E,015545K, 0065378/
0342 C FEOIRMATE  REWIRF S5 TARY
8%3} 101*F3%H§Z"§“ REWRF : ARRAY IBUF(1664) DISC FILE IBUFF
0345 102 FORMAY (" REWRF : DISC FILE IRUFF:00:26 ARRAY TBUF(i1664)")
%gzg tostﬁORHA1 (" REWRF : ARRAY CNTRL(256) DISC FILLE CNTRLF:00:26"
8%28 104*§0RHAT (“ REWRF DISC FILE CNTRLF:00:26 ARRAY CNTRL(2S6)*
1350 105 FORMAY (* REWRF : ARRAY A(2%6) DISC FILE AF:00:26%)
351 106 FORMAT (* REWRF : DISC FILE AF:00:26 ARRAY A(256)*%)
0352 107 FORMAT (" REWRF : ERROR RETURN (IWHATA ="I3%)%)
0353 108 FORMAT ("IRUFF _*) )
0354 109 FORMAT ("CNTRLF")
0355 130 FORMAT (“"AF ")
0356 121 FORMAT (" CALL OPEN (IDCE,IERR,“3A2~","I2*,"12%,"12","I4"
0357 %) failed: STOP"21iX"%)
0358 122 FORMAT (" CALL 1LOCF (IDCB IERR IDUH IDUM,IDUM,ISIZE(L),I
0359 !DUM,IDUMLISIZE(E)) fnile TO
0360 123 FORMAT (" CALL RUWNDF (ID(ﬁ R) Fnzled STOP“42X““)
0361 132 FORMAT (* CALIL READF (IDCH, IERR 1BUF, &L “12%,%12%) fal
362 ¥kled; STOP"27X"*)
0363 125 FORMAT (* CALL WRITF (IDCB,IERR,IBUF,“I3”,“12“,'12‘) fai
0364 Xled; STOP“26X"")
3%2? 126*F?RMA1 (" Cg%k"BEADF (IDCB,IERR,CNTRL ,"I3%,%I2%,%12") fa
) i " !
! 8%2; 127 FORMAI (apgﬁLLuQRITF (IDCH,IERR,CNTRL,"I3",%12,"12%) fc
8%93 1°B*F0NHAT'3;XQQLL READF (IDCB,IERR,A,%I3",*I2",*12%) +failed
gggg 129 #onngg (" CA%L WRITF (IDCE,IERR,A,"13","I2",*I2") +ailed
8%;3 130 ﬁORHAT (" cali. CLOSE (IDCE,IERR,0) failed; STOP*ADX""®
0375 LI_= LOGLU(ISESSN)
0376 ISECU 0
6377 ICR = 26
D378 IF ( TWHAT LT, .OR, IWHATA .GT. 2 ) GO-TO 40
0379 GO TO (490, 0) IUHATA
0380
0384
0382
0383 ¢ T T S
0384 C . N
3%82 E Integer array IBUF being written back and forth, .
6387 C S T T AT T TSR,
-
38
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4. PROGRAM TXCOl

4.1. DESCRIPTION

TXCOl is a son program of the father program TXCOg, by
which it is scheduled, if one of the following operations is
desired:

1l - A - B - probe system survey

2 - On line calibration, KULITE type 'A' and 'B' probes

3 - Acquisition of high speed data in free run mode

4 - Acquisition of high speed data in paced run mode.
When scheduled by TXCOf, which suspends operation while the
son program TXCOl executes, the program TXCOl, reads the pro-
gram control array from the disc, sets the HP interface bus and
the measurement and contreol devices to remote control and pro-
grams the Digital Voltmeter (DVM), the scanners and the counter.
CNTRL (50) is the actual decision variable to select and call
the subroutine, which performs the desired operation. When
this subroutine has terminated, the interface bus and the
devices are released from remote control and the control array
is written into a disc file, so that the next TXCO module can
read it. The correct termination of each subroutine can be
verified by checking the stop codes. Note, that each stop
coding ending on 77 indicates correct execution of a subroutine.

CNTRL (50) Subroutine STOP Code

1 ABSRV TXCOl : STOP 0177
2 CALIB TXCOl : STOP 0277
3 FREER TXCOl : sSTOP 0377
4 PACER TXCOl : STOP 0477
43 ’
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Any other STOP code indicates an error and utilizing a program

list the operator can trace the problem. The first two digits
of the STOP code are typical for the subroutines. An example:
the program stops at STOP code 0304; the first two digits read

3 and this tells the operator that it was subroutine FREER which
ran into trouble, because the ending two digits read 04, which
is different from 77; a program list uncovers that the failure
occurred while writing into a disc file using FMP (File Manage-
ment Package) subroutine WRITF near line 1005. STOP codes are
crucial for a complex program system in order to rapidly detect

and salvage problems, even during a test run.

EXTERNALS: REWRF, ABRT, RMOTE, ABSRV, CALIB, FREER, PACER,
CLEAR, LOCL

COMMON BLOCKS: CONTR, CIBUF, FMP

FORTRAN conventions for the HP2IMX computer request COMMON
blocks to be predefined in a BLOCK DATA subroutine prior to

using a COMMON block in a program, subroutine or function.

BLOCK DATA subroutine arrays & variables length in words
CONTR CNTRL 400B = 256
CIBUF IBUF 3200B = 1664
FMP IDCB,IFILE,ISIZE,ISECU,ICR 2278 = 151

The COMMON block CONTR allocates the space for the control
array CNTRL. A key to decode the individual elements of CNTRL
can be found in the Appendix.COMMON block CNTRL is designed to

take the largest raw data array - IBUF (1664) in subroutine
44




FREER - even if other subroutines only partially use the

space, allocated by the block CIBUF. The arrays and variables
allocated by the COMMON block FMP are frequently used for the
data transfer from and to the disc. Since each individual sub-
routine saves the data prior to terminating, more than one

subroutine or function may use the same buffer area.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: If CNTRL (50) is less than 1 or greater than 4,

no subroutine can be selected and the program terminates, out-

putting an error message (FORMAT 102) to the terminal.

PROCEDURE: For more detailed information study the flow chart

and the information given in the section PURPOSE.
DATA FILE: None

VARIABLES IN BLOCK DATA CONTR:

CNTRL (256) integer program control array.

VARIABLES IN BLOCK DATA CIBUF:

IBUF (1664) integer buffer array for the raw data.

VARIABLES IN BLOCK DATA FMP:

IDCB (144) integer data control block.
IFILE (3) integer array to contain file name.
ISIZE (2) integer array to contain # of records

in the first and record length
in 16-bit-words in the second
word.
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ISECU integer security code of data file.
ICR integer cartridge reference number,

where data file is located.

VARIABLES IN PROGRAM TXCOl: é

CNTRL (256) integer program control array.

NOLF integer suppresses line feed.

LI integer LU3 of gtandard input device
(terminal).

ISTOP integer control variable to select
STOP code.

X1 real

X2 real dummy variables.

X3 real
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4.2. SUBROUTINE ABSRV:

PURPOSE: Acquisition of high speed data from the l-stage
axial compressor using miniaturized probes equipped with KULITE

semiconductor pressure transducers.
ARGUMENTS: None

EXTERNALS: CALIB, TIME, REAT, PURGE, OPEN, WRITE, POSNT, CLOSE,

SCANR, PACER.

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed explanation

refer to the TXCOl description.

MNENOMIC ABBREVIATIONS:

RE ... Repeat data acquisition of this yaw position.

NE ... Proceed to next yaw position.

EN ... End data acquisition at various yaw positions.

UP ... Update position readings of probes prior to data
taking.

TA ... Initialisation command to take data.

PU ... Allow purge of an existing data file.

ERROR MESSAGES: If the number of yaw positions exceeds the

previously defined number, the program terminates the sub-
routine correctly (in order to save the already acgquired

data) and displays an error message (FORMAT 118). The total

# of possible yaw positions is input prior to creating the raw

? data file, so that latter can be created at the desired length.
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PROCEDURE: For more detailed information, study the flow
chart. After having read the accounting data, assigned the

I/0 references and preset the raw data array, ABSRV asks the
operator, whether the 'A'-'B'- probe system has been calibrated
on line. If the answer is NO, ABSRV calls the subroutine CALIB,
which controls the calibration. Then the calibration results
are entered and the operator is asked to input the number of
different yaw positions. Based on this information a raw data
file of the appropriate length will be created and positioned.
If the file with the automatically determined name already
exists, the operator either allows overwriting the existing

file (Input : PU) or renames the current data file (Input : any
alphabetic character other than T). Prior to taking data the
position of the probes is scanned and displayed. This control
loop can be repeated by keying UP. Inputting TA initializes

the data acquisition by subroutine PACER. Upon completion of
the scan the operator can repeat this scan (Input : RE), pro-
ceed to the next point (Input : NE) with a different yaw posi-
tion of both 'A’' and 'B' probe. If the operator accidentally
has decided to proceed to a probe position beyond the previously
specified number, ABSRV displays an error message and terminates
the subroutine correctly, i.e. saves the data in file, closes
the file and writes the accounting data back into the control

array.

DATA FILE: For more detailed information, study the following
flow chart. The default file name is Tlrrss (rr ... ASCII con-
verted run 4, ss ... ASCII converted sequential #%).
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VARIABLES:
IBUF (1664)
CNTRL (256)
IDCB (144)

IFILE (3)

ISIZE (2)

ISECU
JSECU
ICR

JCR

POS (7)
RBUF (62)
NOLE
NOCR (2)

ICLR (3)
IDCBS
IPAGE
IDOC
IDOCF

IL

integer
integer

integer

integer

integer

integer
integer

integer

integer

real
real
integer

integer

integer
integer
integer
integer

integer

integer
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buffer array

control array

data control block, used for FMP
calls

array to contain current file
name calls

specifies # of records and record
length

security code of data file
ASCll-converted security code
cartridge reference number, when
data file is located

ASCII converted cartridge
reference number

array to contain probe positions
data array, set equivalent to IBUF
suppresses line feed

suppresses line feed and carriage
return

clear line above cursor

length of data control block IDCB
count of current page

count of current program run

count of current data file

sequential # |
number of words to be transferred

in FMP calls




r o —
ITYPE integer type of data file
IFRST integer standard for the first two

characters of file name

LI integer LU3 of standard input device
(terminal)
LO integer LU# of standard output device

(line position)

sl integer LU# of scanner #1

LS2 integer LU# of scanner #2

I;AL integer decision parameter

IDUM integer decision variable

SLOPEA real slope of linear curve fit for

A probe calibration

SECONA real intercept of linear curve fit
for A probe calibration

SLOPEB real slope of linear curve fit for
B probe calibration

SECONB real intercept of linear curve fit
for B probe calibration

AVRGEA real average voltage A probe, when
aligned to flow

AVRGEB real average voltage B probe, when
aligned to flow

PBARO real barometric pressure

| NPOS integer number of different yaw
’ positions 'A’'-'B' survey

IERR integer error flag (FMP package)
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IMON
IDAY

IHOUR

IMIN

IYEAR

IFRST

NEW

IPOS
IREC

integer

integer

integer

integer

integer

integer

integer

integer

integer
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ASCII converted month of the year
ASCII converted day of the month
ASCII converted hour of the day
(24 hr clock)

ASCII converted minute of the hour
ASCII converted last two digits
of current year

temporary buffer variable

scratch variable for change of
file name

current yaw position count

record positioning variable
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4.3. SUBROUTINE CALIB

PURPOSE: Control the on-line calibration for the A-B- probe
gsystem. This includes data acquisition and storage as well as

approximating the calibration results.
ARGUMENTS: None
EXTERNALS: TIME, FREER, PACER, CURVE

COMMON BLOCKS: CONTR. For detailed explanation refer to the

TXCOl description.

MNEMONIC ABBREVIATIONS :

RE ... Repeat this point

EN ... End the on-line probe calibrations

ERROR MESSAGES: If no calibration is performed, the sub-

routine outputs a warning (FORMAT 108) and terminates; this
can happen, if at the first decision to be made the operator
inputs EN.

If less than two points with different reference pressures
are taken, the subroutine outputs an error message (FORMAT
log) and terminates.

Both messages, if studied carefully, tell the operator how
to avoid mistakes.

PROCEDURE: For more detailed information, study the flow
chart. After having read the accounting data and assigned

the I/0 references, CALIB asks the operator to input a

62




number (which, when the program was debugged, was the digital

multimeter read-out displaying the analog voltage of either 'A' i
or 'B' probe). This input initializes the data acquisition at
the first reference pressure. Then the program reminds the
operator to switch the pacer to free run mode. The operator

responds by pressing the return key and the program calls sub-

routine FREER. Average voltage from both 'A' and 'B' probe,

together with the KULITE reference pressure are written into

the arrays AVOLT, BVOLT and RPRES, respectively. The operator
then decides whether to repeat the measurements at this
reference pressure (Input : RE), end the calibration

(Input : EN) or proceed to the next point (Input : any numeri-
cal value). If the calibration is to be terminated, the
operator is reminded to switch the pacer to paced run mode
and, with the reference pressure unchanged, a paced scan is
taken from both 'A' and 'B' probe (using PACER). Then sub-
routine CURVE computes an average linear curve fit through

the data points (AVOLT vs. RPRES and BVOLT vs. RPRES respec-
tively). 1In both cases slope and intercept are printed. Note,
that the intercept is meaningless, but required in subroutine
CURVE, which uses a least squares algorithm. CALIB then ter-
minates and writes the accounting data back into the control

array.

DATA FILE: Handled by subroutines FREER (Section 4.4) and

PACER (Section 4.5).
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VARIABLES:
CNTRL (256) integer control array
AVOLT (10) real array to contain average voltages

from A probe

BVOLT (10) real array to contain average voltages
from B probe

RPRES (10) real array to contain reference pressures

DMM (10) real array to contain additional data

(e.g.: DMM read outs)

NOLF integer suppresses line Feed

NOCR (2) integer suppresses line Feed and carriage
return

ICLR (3) integer clears line above cursor

ITIME (5) integer array to contain ASCII converted

date and time

I0 (5) integer scratch array

IPAGE integer count of current page

LI integer LU$# of standard input device
(terminal)

Lo integer LU% of standard output device

(line printer)

IMON integer ASCII converted month of the year
IDAY integer ASCII converted day of the month
IYEAR integer ASCII converted last two digits
IHOUR integer ASCII converted hour of the day

(24 hr clock)
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ASCII converted minute of the

variable count total # of
calibration positions

variable temporary stores contents
of CNTRL (219)

scratch variable

variable used to decode value

starting record for paced run-

slope of linear curve fits

intercept of linear curve fit

(as from CURVE)

IMIN integer

hour
IPTS integer
IPREV integer
IDUM integer
DM real

from array IO
IREC integer

data array
SLOPE real
SECON real
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4.4. SUBROUTINE FREER:

PURPOSE: Control data acquisition from HP 5610 A/D converter,
store data in file and documentation, perform calculation of

average voltage.

ARGUMENTS: AVOLT, BVOLT, PREFR
AVOLT real average voltage from °‘A’'- probe,
based on NRPT3 points
BVOLT real average voltage from '‘B'~- probe,
based on NRPT3 points
PREFR real reference pressure for KULITE

transducers (raw data format)

EXTERNALS: TIME, ICON, SCANR, EXEC, ABREG, CREAT, OPEN, PURGE,
WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP, For detailed description

refer to the TXCOl description

MNEMONIC ABBREVIATIONS:

PU ... Allow purge of an existing data file

ERROR MESSAGES: 1If the EXEC call to read the voltages from the

A/D converter is not executed correctly, an error return occurs

as follows:
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——+> set the no-~abort bit.

CALL EXEC (1 + 100000B, 20, IBUF(1l), NRPT2, ICHNL, 4)
GO TO 11 q—— error return: perform error processing.
10 GO TO 12 34— good return: proceed!

11 CALL ABREG (IA,IB) <}— look, what's in the registers.
GO TO 21

.

.
3

c

c

c Error returns ....

c

c

21 WRITE (6, 901) NRPT2, ICHNL T output error messade,

WRITE (6, 902) IA, IB It — then terminate
GO TO 20 subroutine

PROCEDURE: For more detailed information, study the flow chart.

The subroutine reads the accounting data from the control array

.and defines FMP parameters (FMP : File Management Package,

manipulates disc Files). Next the 1/0 references are assigned
and all words of the raw data array are preset to be 177777B.
If CNTRL (37) is set to 1, the heading for the Free Run documen-
tation page is printed. If CNTRL (38) is set to one, a key to
the printout is printed. Then the data acquisition loop starts
and executes NRPT1 times (NRPTL = CNTRL (230) = number of KULITE
signals to be acquired; maximum is 16). Should the sequential
number for the data file name become greater than 99, the first
two characters of the file name are changed from T2 (default)

to S2 and the count is reset to zero. Additional data is
acquired and the probe positions are read and written into the
variable IOX1M. Prior to the data acquisition all unused
elements of the data array are set to zero. Utilizing the EXEC

call NRP2 measurements are performed and the A/D digital
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output is written into array IBUF, starting at address of word
IBUF (l). ICHNL specifies the selected A/D analog input
channel. The 4 in the parameter list causes the A/D converter
to dump data into the CPU as fast as possible via DMA (Direct
Memory Access). If an error occurs, its reason is enquired
(see preceding segment ERROR MESSAGES). To calculate the
average voltage, all words of IBUF must be anded with IMASK,

because bits 0 through 5 are used to control the data transfer.

bit 15 12 9 6 3 0
IBUF(JZ)- 1111001011100010 = 1713428
IMASK 1111111111000000 = 177700B = -64

IBUF (J2) = IAND (IBUF(J2), IMASK)
IBUF (J2) = 1111001011000000

171300B = -3392

To derive the voltage, IBUF(J2) must first be divided by the

maximum value which can be transferred by a 16-bit word when

the bits 0 through S do not contain data; this word is
0111111111000000 = 0777008 = 32704

This bit configuration corresponds to the full scale voltage

(FSVLT) of +1 Volt. When no bit is set, the voltage is 0

(ensured by calibration). Thus if the integer, IBUF(J2) is
divided by 32 704 and multiplied by unity the voltage is ob-
tained. Since the bits 0 through 5 are not used for data,
the maximum voltage resolution of the A/D converter is

64 1

R = * FSVLT = =T * FSVLT

R = ,001 956 947 Volt, if FSVLT = +1.0 V
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The voltage associated with the bit configuration

1111001011000000 = 171300B = -3392

is =-.103 718 Volt = %%—%%% * 1.0 Volt. In the Subroutine, how-

ever, the division through 32 704 and the multiplication with

FSVLT is executed after all the voltages from NRPT2 points

are added in order to compute the average voltage. The average

voltage then is written into the variable AVOLT or BVOLT, depend-

ing on which probe has been selected. The data then are saved

in a file. 1If a file with the automatically determined

name already exists, the operator either allows overwriting

the existing file (Input : PU) or renames the current data

file (Input : any alphabetic character other than T). This

is the only interactive manipulation in the subroutine. The

i data acquisition loop terminates, printing the most important
data. Accounting data are written back into the control array

i and the subroutine returns control to the calling program.

DATA FILE: The data file consist of 13 records with a length
of 128 words each, 30 that 1664 = (128 * 13) words can be
stored. The default file name is T2rrss (rr ... ASCII con-

verted run #, ss ... ASCII converted sequential #).

VARIABLES:
IBUF (1664) integer buffer array for raw data
CNTRL (256) integer control array
: IDCB (144) integer data control block, used for FMB
i calls
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IFILE (3)
ISIZE (2)

ISECU
ICR

NOLF
NOCR (2)

ICLR (3)

IOXIM (9)

FSVLT

IDCBS

IPAGE

IDOC

IDOCF

ITYPE
IFRST

isp

integer

integer

integer

integer

integer

integer

integer

integer

real

integer

integer

integer

integer

integer

integer

integer

74

array to contain current file name
specifies # of records and record
length

security code of data file
cartridge reference number, where
data file is located

suppresses line feed

suppresses line feed and carriage
return

clear line above cursor

array, where 'A' and 'B' probe
positions are written into in
ASCII code

full scale voltage of A/D con-
verter

length of data control block IDCB
counts of current page

counts, how often this subroutine
is called

count of current data file
sequential #

type of data file

standard for the first two
characters of file name

decision variable, used to space

the output



IL integer number of words to be transferred

in FMP calls

LI integer LU# of standard input device
‘ (terminal)
; 7o) integer LU# of standard output device

i (line printer)

LSl integer LU# of scanner #1

Ls2 integer LU# of scanner #2

Isvl integer code # of S/V controller #1

Isv4 integer code # of S/V controller #2

NRPT1 - integer # of various KULITE signals to be
acquired

NRPT2 integer total # of point, taken from each

KULITE signal

NRPT3 integer = NRPT2+ : DO loop start address
IMASK integer masking variable
iw integer controls time delay between closing

S/V port and reading voltage

IMON integer ASCII converted month of the year
IDAY integer ASCII converted day of the month
IHOUR integer ASCII converted hour of the day

(24 hr clock)
IMIN integer ASCII converted minute of the hour
IYEAR integer ASCII converted last two digits

of current year
ICHNL integer A/D input channel to be selected

FREQ real RPM of the transonic compressor
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CIM real immersion of the combination probe

CYAW real yaw angle of the combination probe
PREF real KULITE reference pressure
PREFR real KULITE reference pressure as

returned to the calling routine

(either CALIB, ABSRV or TXCOl)

Pl real

P23 real pressures P,, P,y & P, from

P4 real calibration probe

E real Temperature reading from sensor
ahead of rotor (in mvV)

DE real Differential temperature reading
from station ahead of rotor across
rotor

XIM real Immersion of the KULITE probe

YAW real Yaw angle of the KULITE probe

IA integer Variable to contain contents of A
register

IB integer Variable to contain contents of
B register

AVRGE real KULITE output average voltage
after amplification and A/D
conversion

AVOLT real ‘A' probe output average voltage

BVOLT real 'B' probe output average voltage

Isp integer control variable to space output

IDUM integer decision variable
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IERR integer error flag returned from FMP calls

JSECU integer ASCII converted security code

JCR integer ASCII converted cartridge reference
number

NEW integer variable to contain changed first

two characters of raw data file

name
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4.5. SUBRQUTINE PACER:

PURPOSE: Control data acquisition from HP 5640 A/D converter
if this device is triggered by the pacer, store data in file

and document. all steps.

ARGUMENTS: IREC
IREC integer starting record #, where raw KULITE and

additional data are written

EXTERNALS: TIME, ICON, SCANR, ACQON, RPACE, PICTR, CREAT,

OPEN, PURGE, WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed description

refer to the TXCOl description.

MNEMONIC ABBREVIATIONS:

PU ... Allow purge of an existing data file

RE ... Repeat data acquisition

ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow
chart! The subroutine reads the accounting data from the
control array and defines FMP parameters (FMP: file manage-
ment package, manipulates disc files; refer to the HP manuals
for more information). Next the 1/0 references are assigned
and the words of the data array are present. If CNTRL (37)
is set to 1, the heading for the paced run documentation page

is printed. If CNTRL (38) is set to 1, a key to the print
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out is printed. Then the data acquisition loop starts and
executes MNRPT1 times (NRPT1 = CNTRL (230) = number of KULITE
signals to be acquired; maximum is 16). If CNTRL (39) is set
to 1l (i.e.: subroutine PACER is called from subroutine ABSRV,
which takes care of creating/opening, positioning and closing
files), the accounting of the data file names is skipped. 1If
otherwise, i.e. CNTRL (39) is not equal to 1, the sequential
number for the data file name exceeds 99, the first two char-

acters of the file name are changed from T3 (default) to S3

and the count is reset to zero. Additional data is acquired
and the probe positions are read and written into the variable
IOX1M. Since the KULITE

probes are mounted in phy-~

sically different posi-

tions (the phase angle is

90°, i.e. 2% times 40°, ' 18 AOTom sLADES

where 40° is double the

rotor inter-blade angle), I

and the signals must be

converted from the same

point in the rotor blade
wake, the IBLADE for the
'B' probe has to be

increased by the appro-

priate amount, which

is 576 (see sketch).
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The operator is then informed that the system is ready for
the next data scan. Depressing the RETURN key starts the
data acquisition. Pacer mode (1 or 2), selected blade pair,
increment to step through the 256 blade passage locations and
the number of measurement repetitions at each location (i.e.
at each IBLADE) are read from the control array. If the pacer
is operated in mode 2 (i.e. selects a specific blade pair),
the bit 15 is set by adding IADD = 100000B to the start and
stop address. Refer to the RPACE description for details
concerning how the data acquisition is performed. Mot only
the voltages, through subroutine RPACE, but also additional
data are written into the raw data array. Some of the data
are multiplied by 1,000,000 in order to be able to store all
valid digits in integer constants and the average voltage
AVRBE is set equivalent to the array IAVERGE(2) by an

EQUIVALENCE statement.

IAVRGE (1)
AVRGE

IAVRGE (2)

Date and time are written into the raw data array also. If

CNTRL(40) is set to 1, the wave as acquired is displayed on the
terminal, which is selected by its logical unit number LA. Re-
fer to the detailed description of subroutine PICTR for further

information on how this is achieved; i.e. to use a non-graphics
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terminal for plotting. The resolution of the terminal plot is
is very limited. The option to display the just-acquired
periodic high speed signal is designed to give the operator

an opportunity to immediately verify the correctness of the
data acquisition. Connecting a lead from KULITE amplifier
output to an oscilloscope gives the investigator the chance

to check digitized data against original analog data. If an
error is encountered, the data scan may be repeated (Input :
... RE). Depressing the RETURN key causes the subroutine to
proceed to the next task, the storing of the data. File name,
ASCII converted security code and ASCII converted cartridge
reference number are written into the raw data array. The raw
data file is either created/opened and closed by subroutine
PACER (CNTRL (39) is not equal 1) or this subroutine is called
from subroutine ABSRV, which already has created/opened and
positioned the raw data file and will close it (CNTRL (39) is
set to 1). 1If, in the first mode, the automatically determined
file name already exists, the operator either allows overwriting
the existing file (Input: PU) or renames the current data

file name (Input: any alphabetic character other than T). The
starting record number is also written in the data array. 1If
CNTRL (39) is not equal 1, the raw data file is closed and the
data acquisition loop stops printing all the additional data
on the documentation page. The accounting data are written

back into the control array and the subroutine terminates.
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DATA FILE: For more detailed information, study the key to the
raw data file following this description. The default file
name is T3rrss (rr ... ASCII converted run #, ss ... ASCII

converted sequential #).

VARIABLES:

IBUF (1664) integer buffer array

CNTRL (256) integer control array

IDCB (144) integer data control block; used for FMP
calls

IFPILE (3) integer array to contain current file
name

ISIZE (2) integer specifies # of records and record
length in words

ISECU integer security code of data file

JSECU integer ASCII converted security code

ICR integer cartridge reference number, where
data file is located

JCR integer ASCII converted cartridge reference
numbex

NOLF integer suppresses line feed on terminal

NOCR (2) integer suppresses line feed and carriage
return on terminal

ICLR (3) integer clear line above cursor

IBUF1l (384) integer raw data array, set equivalent
to IBUF

IOXIM (9) integer array to contain probe positions

in ASCII code
88
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IAVRGE (2)

IDCBS

IPAGE

IDOC

IDOCF

IL

ITYPE
IFPRST

ISP

LI

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

array to contain average voltage,
set eguivalent to AVRGE

length of data control block IDCB
in words (here : 144)

count of current page

count of current program run
count of current data file seg-
uential #

number of words to be transferred
in FMP calls

type of data file (here: 1)
standard for the first two
characters of data file name
control variable, used to space
the output

LU# of standard input device
(system console)

LU# of standard output device
(line printer)

LU# of auxiliary output device
(auxiliary terminal)

LU# of scanner 1

LU# of scanner 2

number of S/V controller 1
number of S/V controller 2
number of KULITE measurements

(‘A', 'B', case KULITES)
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Iw

IMON

IDAY

IYEAR

FREQ

CcIM

CYAW

PREF

Pl

P23

P4

DE

XIM

YAW

IADD

integer

integer

integer

integer

real

real

real

real

real

real

real

real

real

real

real

integer

90

time delay between closing S/V
part and reading transducer
voltage From DVM

ASCII converted month of the year
ASCII converted day of the month
ASCII converted last two digits
of current year

RPM of the compressor

immersion of the combination probe
yaw angle of the combination probe
reference pressure for the KULITE
probes

pressure Pl from the combination
probe

pressure P23 from the combination
probe

pressure P4 from the combination
probe

thermocouple output, Station 'O’
thermocouple differential output
from '0O' across rotor

immersion of either 'A'- or 'B’
probe

yaw angle of either 'A'- or 'B'
probe

variable to be added to start and

stop address for paced run to




compensate phase angle between

these probes

IDUM integer decision variable

IPAMO integer pacer mode (1 or 2)

IPAIR integer selected blade pair

ISTART integer start address for paced run

ISTOP integer stop address for paced run

INCR integer increment for paced run

IRPT integer number of repetitions at each
IBLADE

J111 integer dummy variable

J222 integer dummy variable

DUM real dummy variable

IERR integer error flag used by FMP calls

é NEW integer scratch variable used to change

file name
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4.6. PROGRAM LISTING TXCOl ‘ ;

PAGE 0001 FTN. 2:47 PM MON., 25 AUG., ivéo

0001 FTN4,L

333% nLocrn?“T“/ :nca<144> f:ftE }& iﬁxfiéﬁ » JgECY, ICR

0004 *dofmoN / Fhp ca u,

. 3232 éaTEGER xncs<144> IFICEC3Y, tS1ZE(A

FTNG COMPILER: HP9P2060-16092 REV. 1926 (790430)
%2 NO WARNINGS xx NO ERRORS 2x
BLOCK COMMON FNMP SIZE = 001S% . ]
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PACE 0002 FTN. 2:47 PM MON., 25 AUG., 1980

“37 3‘9"‘":33!“/ IFUF (§664)
Hog comMmON_ / cmug / igu"»
”ﬁ' INTEGER IBUF(i1664)

FTNA COMPILER: HP92060-16092 REV,
22 NO WARNINGS 2% NO ERRORS %%
BLOCX COMMON CIBUF SIZE = 01444

1926 (790430)
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PAGE 0003 FTN. 2:47 PH MON., 25 AUG., 1980

] BLOTK _DAaTA

0%t§ 2, £ EDNT / CNTRL(256)
0014 COMMON / CONTR_/ CNTRL
8015 éNTEGER CNTRL(256)

016 ND

FTNA COMPILER: HP92060-16092.REV. 1926 (790430)
X% NO WARNINGS %% NO ERRORS xxX
BLOCK COMMON CONTR SIZE = 00256
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PACE 0004 FTN. 2:47 PM MON., 25 AUG., 1980

PROGRAM TXCO4 (3,99

The operating system RTE IV B requests the data acquisition .
program TXCO for the one stage transsonic compressor to be
split into several pregrams schduled by the father program
program TXCOO, his son Erogrun TXCOi consists of the sudb-
revtines ABSRY, CALIB, FREER and PACER. These handle the
cquisition of high speed data, The datn transfer between
ather and son program_takes place via the control array.
;;%c gga}g)(dxsc file CNTRLF) and the dnata array IBUF (disc .
ile . .
The utilltxrsubroutints hCDNfICNTL, CURV%, ICON, IPORT,
H

[

PICTR, REWRF, RPACE, SCANR, ME and WALIT are added.
Author: ans M, Zebner

Date March 12, 1980

A detailed program de

Comment statemants ang statement numbers in the source code
match to yhe program description. This program is part of
the TXCO transonic compressor investigatien program system,

[vleieieigisielelvivisielyieiyiniolslnlely]

scription is available in the TXCO log. .

B I R R R I R A I R L N A ) L R N N R B A S R A R A ]

L T T T T

00 OO0V eOOONOOPORLOS
ORS00S0 OLONDOODOOOOLOOSOOLOOODD

ul UL D EDEDIEED  GIAUIGIGILIGIGIOIGIIIFIRIININIPINI PO FIrs b s

LIV O VDI NIAUIN VDN WL LN E VDTS HV D ODIF NS LN 0D

X, First son program’ of father program’ TXCO.
COMMON 7/ CONTR / CNTRL
% INTEGER CNTRL(256)
0 DATA NOLF /004537R/
] 105 FORMAT (9X""20X""A2)
9 103 FORMAT (* TXCOO : PROGRAM ABORTED! NO SUBROUTINE HAS BE
8 XEN INITIALIZED.™)
[ 801 FORMAT (“LA%)
0 1004 FORMAT (*FiR7M3ALHOTI™)
'] 1201 FORMAT (“PFAGAT*)
‘ 1501 FORMAT ("CA®™)
Q9 c REWRF (-1,2)
oog LgL& c TRL(i?)'Z
385 IF ¢ CNTRL(S0) .LT. 1 .OR. CNTRL(S0) .GT. 4 ) GO TOD 0S
oos c CINC I T T T T T B T T NN TN NN DAY DAY R T T SN DN BEE BN NN BTN DN Y D N NN T BN I U RN N TR RN U B NN TN R RN R D TR N DS JAN DAY R U BN BT N AT SR I I R B
§§§ g . Set interface bus and devices to remote control, .
c .c-lll L3 (I , '.Il.ll.l'..ll...ll.l"'ll.ll.l.ll.l!!l'l.!ll.Illl‘:
ABRT (D)2} '
§§§ Eztt RMOTE (’g>
0354 CALL RMOTE (10)
T g
0357 u&& £ ( 8, 80%)
068 anxrs zio,iooxg
§ E v §¥E (1511331)
.;% c L I N TN DN RN BN RNE DN TN BN BN Y DAY BN RN RN BN NNE TN BN BNE BN AT BN NN RN NN NN Y TN BN N TN JNE NN RN NN DNE AT RNE NAN DAY DN BN BN BEY RN RN NVRNN NN AT NN RN BEE JNE NN DR JNC R B B B
5 ;g g . Call subroutine indicated by CNTRL(SO0). .
0076 C e s b e sesa e s s s s e e e s s e s e e s e e e et e ettt e
g 7% TP il ogs s ) CALL ABSR
73 IF ¢ CNTRL(§3) ZEBZ é ) CALL CALIg
0060 IF ¢ CNTRL(50) ,E@. 3 ) CALL FREER (X1,%2,X3)
iggé IF ¢ CNTRL(S0) .EQ. 4 ) CALL PACER (1)
oe c LN BN DN RN TN DN IR RN IR BN DN O BN N NN BN Y RN RN TN I BN B BN TN RN BN BNE JNN BAY RN DN RN NN RNE NN NN NN NN T BN DAY TN K BN RSN SR AT NN BN I TR NN NN N ST IEE N B B )
;g g . Release interface bus and devices frem remete contrel. .
c :il'l'lll".lluil!Il!ll!ll...ll.."l'llllll"lll'l'lllo.'llllllov:
0 CALL CLEAR (7,1)
03 €aLl. LOCL «7)
3 2 CALL REWRF (1,2)




Ea)

e e gt ams g s v e e

PAGE 000S TXCO4 2:47 PN MON., 25 AUG., 19680

533 gﬁ-’}ﬁoiﬁ: o.’é%:’s,'ﬁg')‘r 1sTOP
0277

e e oy

94 Oé 8
995 g2 STOP
0096 03 STOP 0377
7 Og STOP 0477
0 !ﬁBTE (LI, 102)
FTN4 COMPILER: HPP2040-16092 REV. 1926 (790430)
%% NO WARNINGS %% NO ERRORS %8 PROGRAM = 00257 COMMON = 00000

108
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SUBROUTINE ABSRY

COH“SN /7 CIBUF / IB?F

COMMON / CONTR / CNTRL

COMMON 7 FHP /7 IDCB,IFILE,ISIZE,ISECU,ICR
T

100
§{§1 c LI I B TN RAY RN R B BTN I BT R RN TR TNY RN BN B ONY B B BN N RN BN RN BN N N U B N A R T I B G RN B B DN BTN RN B Y I B B RN I BN N B B N BN BN )
] 10§ E . Seubrovutine to acquire high speed data from the i-gtage axiqgl .
04064 C . trANSONIC COMPressOor VSing miniaturized probes equipped with .
‘ xss E , KULITE semiconductor pressure transducers. .
: 1 3 Avther: Hans Zebner .
: 10 Cc . Date August 12, 1980 . .
i 0408 C . A detailed program description is available in the TXCO log. .
10 + Cemmgnt statements and statement numbers in the source code .
i it . nnth éa the pro?ran description. This gubrovutine is gqrt of .
‘ 813 ¢ . the TX transonic compresser vacstxgthon program system, .
H 1‘3 c LI . LI I N A ) L I I I I A P9 &8 000 l..l'lulll!ll.'l.ll'll.’.l.l'l...'l'
! Egig %, Takes data' from’ the PRI <'3gd s probe systen.
L 1YY
0447
0118
0119
120
1
i
1

RMAT (" Enter case angle”34X,2A2)
1+1S gﬂﬁT (/2§X' ion"iiX*Yaw _Angle
.3 *inches }9
Combination probe “F10.3,1
 3d Type ’A’ probe “F10.3,%
" Type _’B’ probe “Fi0.3,14
X £1

082 N R IBUF(1664)
; §NT §§R CNTRL(2S68)
. INTEGER IDCB(144),IFILE(3),ISIZE(2)
L 0124 REAL POS(7) ,RBUF (64)
8123 INTEGER NOLE,NOCR(2),ICLR(3)
J gigz EQUIVALENCE (IBUF(41),RBUF(1))
: 0429 DATA NOLF /ooss§7n/
; Olgﬂ ATA NOC /000033B,040433B/
} 0134 DATA ICLR /045524B,0455458,006S378/
i g}g% A IDCBS /t44/
| S BRETIO TR QLT R AT and type 12 pres
; §iiz 2 on S lag  Did xoy cajihpate the type and type probes
j 9132 FORMAT (A2) ] ,
1 8 103 FORMAT (/% *79X""A2/" Since you for?ot to calibrate
S 0139 Zthese nice grobcs, 1 will do it right now."6X*"A2/" P
| 0440 Xress the RETURN key to continue tre execution of the p
‘ 14 troarqnl'gbx"ﬁgl' 79X"*A2/)
14 104 FORMAT ¢ ABSRYV : CALL CALIB™)
14 105 FORMAT (/" Enter the following results from the on line cali
8144 zbration!® SX"*/
14S b 2 PBARO PREF AVRGEA_ AVURGEB
8145 3,SLOPEA SECONA  SLOPER ' SECONB™/
: BI 10 BB (TR B s ver ene vme 20 ana eype
° ny yaw positions for the type
‘ 0150 8B’ probe? o 2¢be)2AB) . e and type
i 0454 108 FORMAT (“WARNING: file *3A2" nlready exists! Type PU to *
152 :;n*loa purge or cn;c: unzochgr;', N “38%)
; } A 107 Edemar (- AB8RE" D Birce"® 3R 50 18,030
] o 0i 115 FORMAT (o' Apgrv : F11 L f h to "3A2)
nam sycces
1 112 FORMAT (1  ABSRV S 1 T L R L L L
} 11 RMAT (*"4SX"Read the probe positions; Yau Angle and Immersi
1 114
i

F
EQ

£0

FORM

xon . “14X"*A2)
:O M

24

0000 UMALI
b A AN A
"

Case angle "20X"**
: Type UP te upddte those read

oo

constellation®/

-
o
-
a
=
[
-]
a
[
-~
(-]
[
[ ]
-
]
-»

RMA * _ABSRY A ("12")*)
SRHAT { /=P eBly. L Sk AR 2 lata From this®12e.
qQw pesition for obvieus errorsi“i8X""A2/% *79X"*

$° Type RE to repeat this polnt®48X""A2/

N
e

115
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e €

5. & roceed to_ the ncxtagolnt'QOX"Azl
!ths;xrqdi;s/

°
° gcrnlnqtt the ’A’='B’-probe survey at
a 3tan point A2/

ox*
2a2)
118 ?ORH&T 247 22202) vou want to preceed to the”I2%, positio
but the dgt %-“"“t only . -
‘.Azgun store pos tlons, thct you defined previvoslyi“3I7%

149 FORMAT (**((3a2)))
604 FORHA¥ (4H ,4S(4H ) ,I3HTranssonic Compressor Test Run & ,I7)

P4 I b P Y0 p b i

FR S et > P AR

- dadodancdrd L didtados doa =L 2]

1 603 F (1H ,38(iH ),5HDate! ,A2,1H/,A2,1H/ A2)
4 603 FQRMAT (iH ,73,28(¢5A geHTindd a2, 4n0 582,80 h,rr70)

gE }3&2" 2 VHY R Probws PaawtIZ“.-,
192 40S'FORMAT (% ®72x**//*g*MX"N IR " . Yaw pomition?
133 605 EORMAT (/4 T2%. Ydw pomilrtion /s 272K

*,20C1H ),6HTines ,A2,1H.,A2,3H h)

110 —
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N YLD DN 18 G0 N0 N D

0000000 OB
POANIA)

i R SR
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B
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94

-4
e e I T e
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AMJos

S LN ODIC VD LN S 0NN NILIN o

c

&

0000

aaaaOnOOn

02

03
04

0s

06

0?

Enter caljibration resvlts; print heading.

4
m

N
S
(

~o
m

oL

5 LR,1=$,;4,13

IYEAR ; IDAY, 1HOUR , IMIN)
CHTRLIS) % TDAY

3; R, ININ’

Qo

ot T o

ELOED
g’x).ﬂlg
e a Lo o 10
b e o
m
-

?

AGE

4

»

ps

m

Lalasalel aleind e
[ ol o el g e o
SO0 HID-
F Y7

R N N I R R AN N I A R S S R RS B S B N S S B N S ST RS S ST S

Inivialize data_acquisition;
correct size,

already axisting file (PU) or change this filae nane,

L - > = e
nBmo. .
o o 1l
oM~ N0~
mm m-
NIX-

=~

Sty
SMC~ I § D~ AAMDGIm

x n
AP
mm-y
ET R RN T DR
e » vvv.-gg

am
- & )

DI -0 gt 4 4.

1)
qo5~r

RO D
. o pEpapte APbptil  Fhes e

Cerrrom-w..

n,r-é 3;
s’y Sthp ng03
o 0 1O 0S

R
Yy~
c
mn 00
22
- P
HOAAZMS GEW(D

r

g
£528%985
:ﬂur'o '_5

ok ]

2

~4 T O = N0 .

o

N DR X

mna

E£06

IDU
IFILE ,NEW, IFILEC2), IFILE(D)

omm
-~y

[ L =4

-
%»»
TR
9 o
-
x

=

»

A AT A=~

-0

ERR, IFILE,I0PTN, ISECU, ICR, IDCBS)
) é%op %log ! PoETe

ERR F 768, IREC)

) g¥53 bzoa’x

cy,
1#ILE,JSECY, JCR, ITYPE, ISIZE

=tetteds

~
MBI~ A0
R OMS el 20
»y

~N
-t
xﬂn-

B,1
0
%t&
0

IMZ rm
Q~A~r
Cw

Ene
0+

£ ORI~ E

DERBOND W
Taam

-

TE ¢

112

t create raw datq file of the
f the file name assigned to this data set
already exists, the operator decides, whether to purge the

DR NI BN R R R S R B R I I R I I N I R R S I A B I N R A N N I I W)

WRETE (LY, 1083 (NOLF, tmd o q3 """t 00t trrrrrrroronsrenrirnorionsse
READ _ (LI, 102) IDUM

S LR R B T A

unx*e 9 9 '535

L I I R I R R A R I R R I R I R I R O O O LR NN A B B A R R B B R SN NCN BN}

PEA , SECONA, SLOPEB , SECONB, AURGEA , AVRGEB , PBARD

- -

B S N
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0000

anonn
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09

190

i1
12
13
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18

16
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.-
L R R I R R N B R O B B B RN N R R B R I I B I I B I B N I A I I R I A B A R R B R I B A B )

P.:Ltlon thc rqw data file is done bx svbroutine ABSRV. The
da n are urx!?tn in the datn file by subroutine PACER.
QNTRL(B?) s 3 a &rder t0 suppress printing a heading .
1) sug E t;nc 3ACE CNTRL(39) is set to & to tel suorou- .
tine PA ER not to crcctclopcn and close a new data file. .

POS+4
.?7. NPOS ) GO TO &9

PICI NI EP g « ¢ o ¢ o o o

b}

L R R O R I I I I S N N R R R B R R I A R B B I R R B N I I O R I I I R N B N R I N A BN A N ]

Check position of probes before acquiring data, :

'iitsl)lm'-?llllllllv'll'll.l..lll.l.OIOOIIl‘llll.l‘lllllll

25~
H-
—fe
m-
-~
".

Haor-

~r by
(=]

35,4
éANd(Lsx 7,10

O rE- - - -
N

msom
q
L ']
..v.--.1u'v-4mou--
o I\)

1)
D AAD A =i br et A

3Q?J)ttooc.
)

mmum [ e
| ) l

114) NOCR
P89(7)

)

)

) {SOB(J) J=1,7,1) ,NOCR
; IDUM

B ROS

mm

DEEL.
i
"D D

m
XXttt )

¢ - 1
Bl
2Hss ) STOP 0140

'
dECCrrrirrrri

e g
8“"\"!5
e el ale e |
PO A A~ -

| aional

Acquire data in svbresutine PACER. .

*ét..uvl'looco||nouoooollco-olntno-conoroclutovt

LR A R R N 2R R R B A BN BB A I R B R B BN R B B B B SRS R BN B R B R R A BN S NI S R I B I B N A

Selgct the noxt svtg
epeat the dntq ucgulslflon qt thls yaw position
pro:ltd 10 the nect yaw tie
EN terninate the survey at 1h1; opcrutlnq point

INERL + > =~ =

nom

113 .. . : .




.
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4 F' U“ . . HR ) 9

2R SR - B ORI

40 o to i3@ =% ;

i

8‘59

4 c PN I I B R I R I B A B R R B A A B B R B B B BN B N I R S I R R I I R Y R I S R Y R R R I I B R IR B R I I R Y B
.g488 C . .
0409 . Stop data acquisition. Write additional data (i.e. bareme~ .
3410 « trlc pressure, calibration results, number of points and yaw .
!:1§ 8 . pesitions into first record (DArccfory) of the datva file. .

‘§ : ) ...l.ICI..."'..‘.I.'l'...l...'.'l...'I"I.Q'llll'.'l'.l."l‘:
$4E 17 SRMIING L i2e

0416 18 IBUF(I) = §2S042p

4 IRE < Gt

At# &gg;( ) = PRARO

420 RBUF(3) = PREF

421 RgUF(A) = RURgEA

4 g UFP(S) = AVRGEB

4 BUF(6) = SLOPEA

0424 RBUF(?7) = SECONA

4 RBUF(8) = S 8?5%

5 UF ¢ f a SECON
': R é ME : BUF(96) ,IBUF(4104) ,IBUF(142),IBUF(420),IBUF(128))
E J

'2? Te-C ERR. (LR RERRAIBEFpEaTREC

433 caLL dE88e (IDEB, IERR)

043 JF ¢ IERR .LT., 0 ) STOP 04143
iz WRITE <(LO, 607) IBUF($20),IBUF(4128)
.‘v c LN I I N I T N B I B DN TN I Y B BN B B DN Y RN BN BN R TN BT RN DAY R INC I BN U NNE BN TR AN TN B INC N I B BN BTN BN B R IR N R B BN BB R BN B )
'4 5 . Terminate subroutine; write accounting variables back into .
Ozzi § . contrel array. .

4‘ ..I LA 1] [ . 0!!...0.l.l...l'l‘..l'l'..0.!..!"0.".‘l!ll.!l.:

44% ENTRL(2i5) =" ihaGE

0444 CNTRL(243) = IDOC

445 CNTRL( S0) = =4

329 RETURN

0448

:44’

‘s. g LI B B A B N I I BN I B B B B I B B Y N B B I I SN I DN I I B IR I SNU DN B R R Y R B I IR INE BN Y I I I B NI B I BN RN B B B
.04§1 . .
04 c . Error returns. .

ded : 19 l:ittft'il’.t;'iiéi't#bé;ﬁﬂﬂ#;ﬁ#bé;ﬁdﬂ#'""'"'“'"""“""“""
3 ERDTO 17

FTNA COMPILER: HP92060-16092 REV. 1926 (790430)

X% NO WARNINGS 3% NO ERRORS 3x PROGRAM = 02498 COMMON = Q0060

114
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5333 SUBROUTINE CALIB

‘o g CII.OI!.C‘.I..III..l..a..l"'l.l....ll‘lIII!.ODI.lll.llulll'l.ll.:
46

462 C

Subrovtine to control the on line calibration of the KULITE
type ’A’~'B’=probe system.

g . fether: hogos: 1% 1900 :
. ] .

1 4565 . A detajiled prgqrun d&scrlption is available in the TXCO log, .

j 46 . Comment statements and statement numbers in the source code .
42 . ncfc? Ea the program description. This subroutine is part of ,

; : . the TX troNSoNic CoOMpressor investigation program system. .
‘s' c :l * 0 & 0 0 0 v L BN I R R R IO I T SN I I N NN B 'Y Ql'llllC.Illl.O.lll...!.ll!.l'!.ll:
:%é %, On-1ine caiibration’ o# KULITE probes.

; .:7‘ COMMON / CONTR / CNTRL

| }:;z INTEGER CNTRL(2S6)

' 477 REA LT(10) ,BUOLT(10) ,RPRES(10) ,DMM(10)
4 xurkcegouocntzs,xcLa(z),ttan(S),xb(s>

9483 BATA NOER /8083328, 0404338/ 1
:gg DATA ICLR /015524B,015515B,0065378/

&

A

c FORMS T CAOLLIB STAaRT
104 FOSLAT (/" ‘ng"Aal' Applyqchincd reference g;g;lur

4 %e¢ to KULITE pressyre transducers! Input DMM
!:Ez ‘S nult&nctcg read :U?PQO 15&3}311:( ggllbrqtion, RE

Xto repeat this part of the
t! ca ) } P %N';o terminate the on line calibr

&)

F CALIB 1 CALL FREER*)

E RMAT ¢ Sultch.PthR to free run mode; then press
F

xM
-
o

to_continve!
ORMAT (* Suwitch PACER to pacer run mode} then press
% CR to continue! *3A2)
FORMAT (* CALIB : CALL PACER("I2")")

sg tﬂﬂ‘fgggsz_aé) Errer: You did not perferm a calibration at all
i 109 _FORMAT (* Error: Please, as yourself honestly, whether j
Xyst one point is suyfficient™ax®“a2s .
g :' t§= gigghc? accurate calibration curve fit? I frankly doudbt
; 149 Félﬂn* ((3A2))
: L] @1 FORMAT (iH ,1S(iM ),33HTranssonic Compressor Test Run ¢ ,17)
! 9 02 Formar cip 23810 D dRbacer Al it on tnY ha) ’
s 03 FORMAT (iM ,%*,28(1H ),6HTime: ,A2,{H.,A2,84 n,77//1)
, 03 FQRMAL (1H ,°%,77//7,8% "o w
4 o dhration PaqQw™ L' .
1 )77/ ;
08 FORMAT (/% °18°, /)
s oexfgs?at VAT MY "
7 FORMAT (//74X"C3 'l,,. !L]*]izq? ,La ;ﬁ#gﬂ,ﬁm 1 */)
608‘:gR=QT 3§§:e¥?§>--ra 6; .E. G{ = . RPRES("I1")="
e e
V) 1
SLX"SLOPE s F17", .
ﬁﬁ 611 FBRRATY

*,28(1H ) ,6HTime: ,A2,1H.,A2,3H h)

115 T
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FORMATS CALIH SsSTOP
N 4

WAL
A
[}

w
|.l|utlc|o|olctl.|nnntlttt\tt\lunoccl:ltooo.oo.tlll'l..tllnlcooolt
v

. Accevnting. .

.
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CALID 2:47 PH MON., 25 AUG., 1980

[ R I I R S I N S I I SR S T I S NI B SR S A N SR N S I

1/0 Assignments; print heading. .

Py .Y

O + o »
[ X Al Lo

DD O e

RAY TYEAR, THOUR, ININ)
MON, IDAY, IYEAR
HOUR , ININ

000X
SN s
wwr g

~EL
OB

L L R R I R I I I I I N O N N A R R A BB R B N B NI BRI R B RS B

Limit on line canlibration calibration to twoe A/D channels, .
The comrent vatse SPeCNTRLIZS0) % s  enporarsly stored®in
the variable IT&HP. _ ne y

l;le***tzéjéil"'CtllllllllIIOl!llIl.llllt.lll.l'lll..llllll
(230) = 2

EV
RL

Cirge ¢ = 0o o o o o

Zzv-
Sn-

Select the next ;tcg: . .
RE epeqat this point . .
EN Terminate the on line calibration
any nymber Proceed to the next point

L0 C 30035 5 AR

R, I»1,8,%)

haé ) 60’10 o1
EN ) GO TO 0

Hes ) STOP 020

O+
m

"D 4
[~ g VLT~ N N
N
OO~ OO0~~~

EDOE o » o o v «

nMeg MMM .
C~ B DA~
S b i 0l i
WA e V-
MmO
NG
T

IK»*HEhQHr»a
>

-
»
[-]
ol
~
g

L R R R I R R R R R I R I I A R N N U R N R R B RV B S B R NN Y B ANY

. Take free run data at a defined reference pressure. :

ML OO
DONILE -
o Weapnioy,
el 4
90 .
IZrea
-t 53]

o

$ ) STOP 0202

glll'ﬂ
-
Fa
-t
~0
-

8
P

D~
mr
mo

-

~0
DO rw

T8),BVOLT(IPTS) ,RPRES(IPTS))
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£ . Se :i the next ste .
cpcaf this peint
! . erningte the on line cnllbrntxon
: eny nenber receed to the next point

ety ¢ .
| T e
¢ 0620 “%‘I‘ (%E; 149> (ICLR Is1 s, 1) 0s
| it IR R AR
P e3e 38"?6'131‘5,1
’ 3523 % 3E ¢ IBSK’ BE 5 3 EBYWooel

9628 CALL CODE

READ (10,103) DA

. c lllllllllllllllllllllllllllllllllllllllllllllllllllll L I B I B B B BN B Y B
€
|§§§ § Take paced run data at one defined rcf.rencc pressure.
! 07 i# ‘ t#*étl:ga { s cé *b i lllllllllllllllllllllllllllllllllllll
0640 NTRL(37) = ¢
g gHen L e
0 R aI (t:; ao§> IgUH
- 64N WRITE (LI, 149) ICLR
i aS }; { IDUN'_.EQ. 2HSs. ) STOP 0204
i it s e
054: CALL pnh%i (IREC)
‘ %221
‘ igig . .
0: g g Calculate linear cwrve fit threugh data peints
i f . ELbl . *s llllllllllllllllllllllllllllllllllllllllllllllllll
; §§§§ 08 32t E 1'3 ggaf 1,AVOLT I,BVOLT(I RPRES(I),I,DMM(I)
&. c?kvt (IPT8, AvoLr nés’g 3LE L2edi’ i

, iy Siiﬂaﬁﬁﬂ%¥n§§§Fs SLOPE .SECON)

St

c ......................... P90 6.0 0 0.8 5 8 4 00BN s et B IEEe
¢ _
I
b .............
6 °’ éN**L( 3") -O-i' LI ) LR I B I B R B O I B I I B O B BB R BN B BB R B IR B B RN RN B )
: Bl
, r3 TRL{230) = 1PR
| 3"5 Giie ) et By o v
| il
!

' o ’ 118 =
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. *
Errer returns, .

(¢

O™

[

o
0000

10 a*t*é..(L'I;.ibéi.'nét#""""'.'.'.......‘."......‘......".......
069 11 331;2 (LI, 109) (NOLF,I=1,2,1)
=
9516 6%’ pRTTAE
0496 END

FTN4 COMPILER: HP920460-16092 REV. 1926 (790430)

82 NO WARNINGS 3% NO ERRORS %% PROGRAM = 01S2S COMMON = 00000
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sggg c SUBROUTINE FREER (AVOLT,BVOLT,PREFR)
9 c . LN ] LI B L N IR TR I I LY I I I B B Y “ e e 0 L] L R I A ] [N ] LI B B ) L] lll: i
3300 Cc . Subrouvrine to acquire data uslng the HP S610A A/D converter, .
0764 C + if the A/D converter is opernted in free run mode. .
070% Cc . Author: Hans Zebner .
270 E . Date: Avgust 14, 1980 .
204 . A detaciled program déscription is available in the TXCO log. .
¢708 C . Comment stnteménts and statement numbers in the source code .
0786 C + nmatch to the program description. This subroytine is part of .
8;8; g . the TXCO trangonic Conpressor investigatisn program system. .
.709 c LRI T I I B TR YR ST IR K B LR S N I N ) LN IO R T I T R TR NN N R T UK DN T BTN S NN T TN RN R TN BN NN N N N RN B BN NN TN RN NN RSN TN R
8;{0 %, Takes data from KULite probes; A/D free run mode.
D7té COMMON s CIBUF / IRUF
07243 COMMON / CONTR / CNTRL
%;ig COMMON 7 FWP / IDCB,IFILE,ISIZE,ISECU,ICR
0716 INTEGER IBUF(1664) :
0747 INTEGER CNTRL (256) [
%;ig INTEGER IDCB(144),IFILE(3),ISIZE(2) i
g; g INTEGER NOLF ,NOCR(2),ICLR(3),I0XIMN(?) 1
8? 5 ATA Ng F /3065 78/ .
3 ATA NOCR /0000338,040433B/ )
7234 DATA ICLR_/015524B,015515B,0065378/ ¢
872% NaTA FSULT /.]1: 80/ ;
%g ] %%J§§4é1#RFPR STAR'T '
e L. 3 nd es foou ~
87 104 FORMAT ("*27X"acquiring additiona)l data*27%X*"A2)
0729 £02 FORMAT (B "F7.6,F2.6).
0730 103 FORMAT (*Aa "F7.4,F9.6)
0734 104 FORMAT (18H Wall KULITE)
g?gg 105 FORMAT (**28X"acquiring data from A/D*28X""A2)
7 106 FORMAT (**24X”"calcylating the average vol?cgc‘EQX"Aa)
8734 107 FORMAT (""246X"storing datg in file "3A2,26X9°A2)
07%5 108 FORMAT ("WARNING: file “3A2" nlready exists! Type PU to *
8736 X“gllow purge or enter any char-",
0737 %/," ccfﬁr but T _to change flle name."38X) P
0 109 FORMAT (= FREER : PURGE *3A2°:YA2":%A2)
073 140 FORMAT (AL"2*™)
0749 144 FORMAT (" FREER : Flle name "3A2" suyccesfully changed ta "3A2)
! 0744 148 FORMAT (/3A2)
j %225 149 FORMAT ((3A2))
' 8744 601 FORMAT (1H ,41S(iH ) ,33IHTranssonic Congrcssor Test Run & ,17)
074S 602 FORMAT (1H ,28¢1H ),4HDavre: ,P2,1iH/,A3,1H/,A
74 603 FORMAT (4H ,**,38(1H ) ,&HTime! ,Az,‘H.,AZ,ﬁH N, 7/177)
: 4 504 FORMAT_(1H ,*%,/77/7/,8%
4 2, res Run _Paqe” -
07‘: 605‘56‘£‘T (/74X 2722X " /4X""22K""/
sggg : X" A{? input
}
- 2 X" » songlc channel
0754 x ® points®/iX""72xX" "/
: % x iX"Comnbination probe: “S4xX""/
& b 4 X®immersion xqu a, pi p pe
92%7 2 Tt d 74X 72Xy
758 z {X*KULITE probe: reference rotor average
9 4 starting"/
;20 : - %x;lnncrslsn’./zgg.né gr}?surc RFM  voltage
ata_in file recor -
e I LT
% t-gx-'/txz-vaz,?v.s,xv,ss.é,zx:§az~:~nz-=-Aé,tv"/
%765 X2 *72X" ")
{73 609 FOR -

*,28(10 ) ,6HTine) ,A2,1H.,A2,3H h)

120 -




*/
A4)%)
I8 *K&/)

B asﬁxg$€ﬁ

GRAM _FR
Thau ARER
3TOP

OR?
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0847
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feed
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OO0

DOOOCHOOD OO
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DODD
SN e e

.
N
o

o
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Ll

2333533

0
o

COVODOO QAP ONHEOOPROOOOOANS SO
00000990990 090090090Y0n
P pApnph 1 4 st 0 0 A DD O OB S O ABSD
»oiuﬂomouN».QOQOMAum»es
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0s

06

67

L I R R R R I I R A R O I O I I I R R R A I I B R I B R I SRS S BRI B RE I RE B B RE A

. Acquire additional data required for reductlion precedure.
‘*tb";'st““ﬁttéi;i’;és...".'..".'....'...".‘.'..'.'..'l..'.'
FREQ = FREatto.o
CIM = gc:NR(L81,30,1)
syEY = BEANRCERD:3:H
PREFR = PREF
T T
ps - AEE:({SU4; §:§?>
=
Be - gSAnﬁ(t§5;§9;§>

. Get correct probe pesitions,

#'Ql “lmtll: :..6‘i.eb'f6.b‘..'."...'..'......'.'....'..‘.‘.
§F 2 %SHNL .E&. 1) GO TO 0%

GO TQ né

. Type A’ XKULITE probe (on A/D input channel 0).
*2&"‘&'ég;ﬁgségi;gg;;;"ll..l.ll'..l'll'lll!Ill!l'l‘!l.l!ll!.l
ésg%Ec?¥§x1H 1oa>’xx; YAW
GO T0 07 ! ’

Type ’B’ KULITE probe (en A/D input channel 4).

¥m.lu&'gggﬁgs&g;;gg;igo'.nl.!'..lllll'l..‘.l'ltl.l'.".!"'l"
c“%% C?DExxn 103),x1; Yaw
8 75 o% ' ’

. dall KULITE Con A/D Lnput channels 2 and higher),

ckii_.t b l'll.'llC.Illl.il!lll.l'.‘.'l'0!!".".00..!'.II'."':

WRITE (10XIM,104)

L R R R R O I R I I R I I I R N A N R I N I B SR R B R S SN SRR Y ]

Preset unused elements of data array IBUF.

EQ, ‘ibéa’ ) Go'T0Te9 Tttt
3, '3

Orte - -
on-

z-
-




PAGE 0048 FREER 2:47 PM MON., 25 AUG., 1980

%%is oe .j IBUF(J2) = 0000008 | 4
092% € R N I R R T T
i % D R MR e R B
{;é de  RETE'LE LOR ROLE et ee s s e s s

L*UF§EC (4+4000008,20, IBUF (L) ,NRPT2, ICKNL ,4)
TO 42
abiiec (IA,IB)

%;33 GO TO 21

S 000
S

00
pars
[

,‘ LA I I B I B BN BN NN BN NN N RN RN RN NN BN R NN NN RN N NN BN R BN N R R RN R I R N R B R N I N BN R R R B N N R B R R B B B B N R )

94 _g . Calcvlate average voltage. . }
‘ c : [] '..‘l.."...'l"‘l'I|'.-..l......'...'..'.'.l.'....O."...: i

e e

9949 13 rnué<:z>-x&un<xsﬁ§<:z).znask>

L DO Es T2oi NRPT2, 4

3 14 aus = AUQG;+FE0A7¢&,UF(J )

9953 av = FSULTH( (AURGE/I2768.0) /NRPT2)

LU A R NI N B R I I SR S A A A B R I B I S R I B R R A A IR BN N o B BN BTN IR B SCRURE BB B

Write average KULITE voltage (after o ificatioen a .
eonvzrtion Qo dlg;tnl notation) inte SﬂﬁLr and BUOLY, de-

+ pending on what signal has been dxsltizcd; The type ‘A7

+ prebe is on A/D lnput channel 0 and the type ’B’ on .

i.iéﬁﬁt'.:éé:.'é.s'.'.‘+.;.A“é¢‘........"..'......l.....
¢ ICHNL .EQ. & ) BVOLT = AVRGE

b J
223

(3
IF

iF'( Ig? .LT. S ) GO TO 1S
< 7) L NE. R ¢ L
'S 5’ chE&isg ‘NE 1 ) WRLITE (LO, &068)

L I R I I R O N I O R O I N N O I B I B O B O Y B R A I B R R S S B S BN )

Save data in file. .

ot el DO
SHHERRESE
b&lﬂaeilwug

(2.2 7 vy]

16 URITE ¢ N %
§§ s i

BINBLE S "ttt et
R

hE‘ESIZE,ITYP!,IQECU.!CI,IDCIS)

- m—— e -

g T0_16
ALL CODE

124 -
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9
igié ;gtig(iggz"‘gg §3¥EE,NEU,IFILE<1>,xrrLetza
1000 GO YO &6
i B, e o
f He g S e L
f 1i§2 P % x§g§s .%¥. ’oL) a0 o30s
i _ 33 5 - eoﬁ(Qéeéﬁ %
; 1909 JCR = ICONCICR,0}
i aif
{ iﬂlé
‘ ‘013 c L I I BT RN I I Y R I B B IR I R N BN B Y B N B NN BB B B BERE NN B NN RN R R NN AN B B BN R R R N RN B R )
i 1014 C . .
: 1822 8 . Stop data acgquisitien loop, :
101, c L] [ R B NN I I B ) [N [ s 0 84 005 8 09 @ [ ] 8 USBON] L . .8 . . o R
! M Pi,p23,6 Oxtn,
| 18 o GRS O R i A L bR b ke,
! {932
i tsgg E LR B N BN I T R B B B B B R B I B B B R R B NI A I SR I B B I R BN I Y BRI I N I B I R T TN N I RN I BRI WY
18 c . Terminate sybroutine; wrlte accounting variables back
tsgs § . inte control array.
HE UGG e R
1031 20 ua%§s (LD 208%’1HDU§,IHIN' f
4838 ENTRES 38 = 1
1038 ENTAL 218) = IPAGE
10 2 8NTRL(217) = IDQC
| e
1040 .
10:1 c Dll..'.l.l.l‘WCC‘"l...l"llDlll|Il'.l.h'.l.ll.l"'.'.ll’...llll'l.
t§4§' § . Error returns f~om EXEC calls; output crr‘r message to the
t :g E . ine printer and look what’s in the A and register.
N ‘g‘ : LU BN B BN ] I LI ) » "lOl'll'll’ll.l|.ll.0!.|0O.l'b'..l'l.v.l.
| 142 © @ U g et e
1049 G0 TO 20
i " ;jg END

FTN4 COMPILER: HP92040-16092 REV. 1926 (790430)

%8 NO WUARNINGS % NOC ERRORS sz PROGCRAM = 01829

COMMON = 00000
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oemee
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AOAINOICITINNIO

SUBROUTINE PACER (IREC)

AR R R N R N N N R N N A S R S S B Sy SR N SY SRR I RN}

anvhcd /D converter is triggered through the pacer (paced

un no

Avthor: Hnns Zehpner

Date: August gg 1980

A detailed program dcscription is availadle in the TXCO log.
Conment stateménts and statement numbers inh the source code
match to the program description. This seybroutine is part of
the TXCO transonic Conpressor investigation program system,

. Subroutine to acquire data vsing the HP S&640A A/D converter,

e s e % a o

';'*6.&“‘&&*° *Ps ’*ﬁtift.’:;a l';ll bli&é&a!;&&'aad\é:Ill.l'..l'lll
COMMON / CIBUF / IBUF
EOHHON /7 CONTR 7/ CNTRL
OMMON / FMP / 1DCB,IFILE,ISIZE,ISECU,ICR
INTEGER IBUF (1644 ;

NTEGER TRL(2S

%N‘EG R gDCB(144) »IFILE(3) ,ISIZE(2)

INTEGER NOLF,NOCR(2),ICLR(3),IBUF1(384),I0XIMN(?), IAVRGE(2)
EQUIVALENCE (IBUF (1) IBUFt(i)),(IAURGE(t),AVIGE)

§ATA ngég ;00653
24B, 0155155 006537!/
eI fﬁb&s fP4er '
MAOTS POCE START

104 FDRHAT ("*11X"acgquiring nddxtlonul data required for reductio®

*n Rr ccdan'10X *A2)
16 FgR AT (A" 8.6,F9.b)
103 FORMAT ("B*F8.6 ,F9. )
104 FORMAT (4i8H % KULITE)
105 _FORMAT ('“/"79X"/' h

< ncxv signal to be gﬁgltlzcd
%X in paced run mode is on input channel®
%®"® Plug in a lead from the nnplx ier ovutput te the oscillescepe
L if you desire
t to Monitor the dnta acquisition. 2;3_1 forget the ¢
ngqrntor output signalt */¥w79X*%/
. AN CR to continue the program execviion!"3ISX*

/)
106‘F0§HAT ("21X'dlsplcvlnq wave form on terminal LUS®12,20%X"

107 FORMAT ("*/""79X"**/" CHECK digitized output aon
tu:illury console n!ulnst amplifier output fed Lnto */
e 063 input channel *“I2* . Press CR if data q
tr . f an error is suspected “/
‘._78§¢ RE to repeat this data acquisition!®38X""*/

}33 RMAT (--°ax-s1or1n3 data,in file 342 °sx--a$
FORMAT ("WARNING: File "3A2% already cxists! ype ",

:;P_ to allow purgcbor enter cg“ chg E‘ “38%)
ﬂ .
so’fommar ¢ pBEER’ "Hiade'taRaN9%,T1 g 00
11 :g=:2¥ 2“1 g‘CER Fil “3a2" full h d to "3A2)
- t nam
ﬁg §°'ﬂ2¥ 51? 25;) e e succesfully change °
3 HORRAT A mranengis Test Aun 8 170
ranssonic Compr ss r Test n
o% Fgaggr L ‘%3"2<’£‘?gau?1.4“2'32 /8% i ;ﬁa’h ///:/)
3 .F_ m.'iuu :-*’f//}/,at oRe "" .
605'&6‘6‘T (/74X 222X /74X " 72X/ .
] § A/D input pacer blade start in
tere~- stop L rcg¢~‘/
] *s chan mnode pair cewunt
:ncnt zunt tthons'/tx ' 728X"%/

X*Combingtion probe: "S4X*"/

I
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PAGE 002%¢ PACER

Te

POPa Pt P g P 4B g o g
PRRARD g b o b ph gt i

*,20(1H ) ,6HTime:

2:47 PM MON., 25 AUG., 1980
1X"immersion aw aq. i . p23 4
d '/!X"?BX"/ P <P P
1X*Probe reference rotor average
starting*/
1X* inmersion pressure RPM voltage

Fxle record 0“/!X"72; */)

X"7’X"/1X“81"'/1X"7F9 8,

iH

1 PX" "
F?.6,19,F9.6,6X,3A2":"A2":"A 2 I9°e/ 278X"
a

1A2,1H. ,A2,3H h)

127




ﬁﬁ c FORMATS PACER STOP
A
}‘g c Olll"ll.q'lbl.lll.l.l'llllllOIAl..lll!llto.llll.ll'li.lc'l!.!l.!lo
%:2 E . Accountin .
147 g . 9 .
i?g *0&!&“**&%3#50':tb:ltil’léb.fﬁbﬂi..l.cIIQQOCIOC.lll..l!lllo!ll!!l
0 IP - cnran(saa>
T |
-
i B2 - kst
1184 SECU = CNTRL(34)
1{52 IcR (y 2 gNTRL(30)
=
}1 z t§§55(§> = 159
4 ILE(3) = ICON(CNTRL(4),0)
118 IERSF = 3uT3
1{5 01 ISP - 3
%15 i = 384
1163
e
tt.’ g :.ll'.'l..ll.tl.'!.ll.l‘.ollll|lll.l.|0|lllCQllI'llll'llll'llllllo.
it;g 8 . 1/0 Asslignments; preset data array. .
10 c :IQIQDOOC-'lnlnvIIlIl...‘ll..llll.!-oiltiuo'lICHI.ll!lllcutllll..l:
i‘g% 02 nnug§<§;14 13?;773
96
3 03 kgugul;agsaz A ,
4178 ) - ENTRE(38)
}i LA - gNTRL(%t) 2 ’
¢ LS2 = ENTRL(74)
1% 301 = CNIRECaa) -
;igé 1895 = ENTRE(SM)
ii NRPTY = CNTRL(230)
iii; ('] = CNTRL(250)
‘i’ c L I I I I TN I B I I T BT I I RN NI Y NI B B BNY RNY NN TN BN I DR NNC TNY N I BNE DAY N TN DAY BN ONE BNT INY TN BN O BEY RNV N N NNC AT BN NN NN SN BN I N Y )
ii g Print heading, unless CNTRL(37) ls sat to &, .
it% E*‘t.$***£$¥:3;.:§2:.;$éz;¢?.mt3; ?;;;;.Ollllﬁtll.l't..'l.ll'.!'l!'
tis 83* (gs’ 231;'é:gnti‘zv ;YEAI ’
‘i ua§¥ 3L8; eo%; %gggg, ]
' i 04 ?’ ¢ cu*gt(§3> (EQ. & ) WRITE (LO, 60%)
) i%'
1205 c
12.3 c : ‘l.l L] [ ] . - L BN BN BN B B B LI TN I Y Y I lllllll.llll!.il"!:

128
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1204 € s Start data a ilsition loop. . .
1205 ¢ ) cqu oee .
i%s 6&.{#.3i;i;*h’*i;il‘l.l'i.'"ll.'l.l'lI"lll.‘.llll.'.ll..lllll.
1208 WRITE (LI, 4041) NOLF
1203 IEHNLC;TC“IR%§230¢31) £ ) GO TO 06
‘ il fhot, = Iholl,
} 1%1% ng( IDOCi .g}. 100 ) GO TO 0S8
1319 I1PB8F = 1D0BR=300
. 1216 114 IFILE(L) = IFRST
: 1247 IFILE(3) = ICON(IDOCF,0)
% 1513
! 1220
¢ %Eé g L I R I I B I I N I BN I N K N NN BN B BNT N BN BN BNY BRI BN TR DN N IR I TR RNY TN TN TN T BNY RN RNC N BN DAL B RENRE INE NN BN TN I Y NN TR INU R I BN B B B ]
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i g IBUF1(294) = IAVRGE(2) .
i s E?LL TIME (IBUFL1(352),IBUF$(360),IBUF1(368),IBUFL1(376),IBUF1(384
s
1323
8
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1363 . 81¥Bln the just acquired wave on termingl CRY, if .
t &4 . CNTRL(40) is'set to 1. The character uvsed for the “plot” .
&S « lis defined by CNTRL(249). .
iSbg g . .
‘gga ﬁR’i+E.&Li;.iaé".ié“—‘......'..'".........‘..l.....""'...l.....
1369 WRITE (LI, 149> ICLR
' 1370 JE¢ CNTRC(40) . NE. ) coTO L
% ;1 JRITE.(%I, 106) LA,NOL
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i ;e CaLL PICTR (LA,IDOC,J1{i%,J222,CNTRL(249),DUM)
: % 7 .
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S. PROGRAM TXCO2

5.1. DESCRIPTION

TXCO2 is a son program of the father program TXCO@, by
which it is scheduled if one of the following operations is
desired:

5 - Radial survey using the combination probe

6 - Scan through all steady state data
When scheduled by TXCO@, which suspends operation while the
son program TXCOZ2 executes, the program TXCO2 reads the pro-
gram control array from the disc, sets the HP interface bus
and the measurement and control devices to remote control and
programs the digital voltmeter (DVM), the scanners and the
counter. CNTRL(50) is the actual decision variable to select
and call the subroutine, which performs the desired operation.
When this subroutine has terminated, the interface bus and
the devices are released from remote control and the control
array is written into a disc file, so that the next TXCO module
can read it. The correct termination of each subroutine can be
verified by checking the stop codes. Note that each stop code

ending in 77 indicates correct execution of a subroutine.

CNTRL (50) Subroutine STOP Code
5 COMB TXCO2 : STOP 0577
6 STDY TXCO2 : STOP 0677

Any other STOP code indicates a mistake and with the help of
a program list the operator can trace the problem. The first
two digits of the STOP code identify the subroutine. An

example: if the program stops at STOP code 0604, the first
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two digits read 6 and tells the operator that it was sub-
routine STDY which encountered problems. The last two digits
read 04 (no error would give 77). A program list reveals
that the failure occurred after attempting to purge an
existing data file using FMP (File Management Package) sub-
routine PURGE near line 752. Maybe the cartridge, where

the raw data are directed, has not been mounted with the
MC-command from FMGR. STOP codes are crucial to a complex
program system in order to rapidly detect and salvage prob-

lems, even during a test run.

EXTERNALS: REWRF, ABERT, RMOTE, COMB, STDY, CLEAR, LOCL

COMMON BLOCKS: FMP, CIBUF, CONTR

FORTRAN conventions for the HP 21 MX computer request COMMON
blocks to be predefined in a BLOCK DATA subroutine prior to

using a COMMON block in a program, subroutine or function.

BLOCK DATA Subroutine Arrays & Variables Length in Words
FMP IDCB,IFILE,ISIZE,ISECIA,ICR 227B = 151lo
CIBUF IBUF 3200B = 1664
CONTR CNTRL 400B = 256

The arrays and variables allocated by the COMMON block FMP

are frequently used for the data transfer from and to the disc.
COMMON block CIBUF is designed to take the largest raw data
array in the TXCO data acquisition and reduction system -

IBUF (1664) in subroutine FREER. The largest data array in
TXCO2 is PDAT (24, 21) with 1008 = 2*21%24 words. The TXCO2
subroutines only partially use the COMMON area. The COMMON
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M o

block CONTR allocates the space for the control array CMTRL.
Since each individual subroutine saves the data prior to
terminating, the buffer area for the raw data can be shared

by more than one subroutine or function.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: 1If CNTRL(50) is less than 5 or greater than

6, no subroutine can be selected and the program terminates
outputting an error message (FORMAT 102) to the standard

input device; i.e. the terminal.

PROCEDURE: For more detailed information study the flow
chart and the information given in the subroutine descrip-

tions.
DATA PILE: None

VARIABLES IN BLOCK DATA FMP:

IDCB (144) integer data control block
IFILE (3) integer array to contain file name
ISIZE (2) integer array to contain # of records

in the first and record length
in the second 16-bit word
ISECU integer security code of data file
ICR integer cartridge reference number,

where data file is located
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VARIABLES IN BLOCK DATA CIBUF:

IBUF (1664) integer buffer array for the raw data

VARIABLES IN BLOCK DATA CONTR: %

CNTRL (256) integer program control array

VARIABLES IN PROGRAM TXCO2:

CNTRL (256) integer program control array ;
NOLF integer suppresses line feed é
LI integer LU$# of standard input device
(terminal)
ISTOP integer control variable to select
STOP code
t
]
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5.2. SUBROUTINE COMB:

PURPOSE: Acquisition of flow data from the transonic l-stace
axial compressor using a oneumatic 4-hole combination probe.
The data necessary for the reduction orocedure (PROGRAM REDCO:
Reduce Combination probe data) are recorded also. Up to 24
different radial positions can be recorded. Taking more than
one scan at one and the same radial nosition should be avoided,
because the reduction program (originally written by R. Shreeve
for the Laboratory's HP 98390 calculator and rewritten by

F. Neuhoff for the more advanced HP 21 MX computer) is not set

up for this condition.

ARGUMENTS: None

EXTERNALS: TIME, SCANR, ACQN, CREAT, PURGE, OPEN, WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed explanation

refer to the TXCO2 description.

MNEMONIC ABBREVIATIONS:

RE ... Repeat data acquisition at this radial position.

NE ... Proceed to the next radial position.

EN ... End survey at this operating condition.

UP ... Update position readings of probes prior to data
taking.

TA ... Initialisation command to take data.

TR ... Transfer raw data to HP 9830.

ST ... Store raw data in 21 MX disc file.

PU ... Allow purge of an existing data file.
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ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow
chart. After having assigned the accounting data, assigned
the I/0 references, COMB asks the operator whether the
radial survey takes place ahead of the (IPOS = 1) rotor or
behind the (IPOS = 2) rotor. IPOS later will be used to
identify the correct data port (see Appendix A.l: Data Lo~
cations). The raw data array IBUF - which is set equivalent
to real array PDAT (Prob Data; used instead of IBUF, which
is an integer array) is first preset with zeroces. Before the
operator goes ahead and allows the subroutine to gather data
(Input: TA; see key to raw data array), he can monitor the
probe positions by updating its reading (Input: UP), until
the probe is manually set to the desired position. Upon
completion of the data scan the acquired data are printed and
the next step depends on the operator's decision. If a pre-
liminary check reveals erroneous data, the scan at this radial
position should be repeated (Input: RE). If the data are
correct, the operator either proceeds to the next radial posi-
tion (Input: NE) or terminates the radial combination probe
survey (Input: EN) at this operating condition. The sub-
routine then asks where to dump the data. When this routine
was developed the data reduction program for the combination
probe was not available in the 21 MX system, hence the option
to transfer the data to the 9830 calculator (Input: TR) was
used. But the data can as well be stored in a 21 MX disc file
(Input: ST). If the raw data file with the automatically
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determined name already exists, the operator either allows
overwriting the existing file (Input: PU) or renames the
current data file (Input: any alphabetic character other than
T). The subroutine terminates printing the data file name at

the bottom of the data documentation page.

DATA FILE: The default file name is TSrrss (rr ... ASCII

converted run #; ss ... ASCII converted sequential #).

VARIABLES:
IBUF (1664) integer buffer array

CMTRL (256) integer control array

IDCB (144) integer data control block, used for !
FMP calls |
IFILE (3) integer array to contain current file
name
ISIZ2E (2) integer specifies # of records and

record length
ISECU integer security code of data file
ICR integer cartridge reference number,

where the raw data file is

located
JSECU integer ASCII converted security code
JCR integer ASCII converted cartridge

reference number
PDAT (21, 24) real raw data array, set equivalent
to IBUF
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POS (7)
NOLF
NOCR (2)
ICLR (3)
IDCBS
IENTR
IDOC

IDOCF

ITYPE

IL

LI

LO

IPOS

IMON

IYEAR

IDAY

THOUR

IMIN

real

integer
integer
integer
integer
integer
integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

array to contain probe positions

suppresses line feed

suppresses line feed and carriage
RETURN

clears line above cursor

length of data control block
multiple entry flag

count of current program run
count of current data file
sequential #

tvpe of raw data file

number of words to be transferred
in FMP calls

LU# of standard input device
(terminal)

LU% of standard output device
(line printer)

Flag to indicate measurement
location

ASCII converted month of current
year

ASCII converted last two digits
of current year

ASCII converted day of the month
ASCII converted hour of the

day (24 h clock)

ASCII converted minute of the
hour
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JI integer Subscript for data array PDAT
is integer LU# of the selected scanner
IC integer Instrument code (DVM ... 1

and digital counter ... 3)

I2 integer Subscript for position array POS

J3 integer Contains channel of desired
scanner

IDUM integer Decision variable

Iw integer Determines delay in tens of

milliseconds between closing

S/V port and DVM reading

Jo integer Number of selected S/V
SUM real Variable used to compute average
ISYNCH integer Synchronisation variable to

coordinate data transfer
21 MX —9830
NEW integer Scratch variable used to rename

files

Key to data array PDAT

PDAT (1,J1) Barometric pressure PsaR0
PDAT (2,J1) KULITE reference oressure
b PDAT (3,J1) Combination probe pressure 2y
| PDAT (4,J1) Combination probe pressure Pa3
; PDAT (5,J1) Combination probe pressure Py
: PDAT (6,J1) Total pressure ahead of compressor Py
PDAT (7,J1) Static port in casing %2, S,
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PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

PDAT

Jl =

(8,J1)
(9,J1)

(10,31)

(11,J1)

(12,J1)

(13,J1)

(14,J1)

(15,J1)

(16,J1)

(17,31

(18,31)

(19,J1)

(20,31)
(21,J1)

1l ... 24 indicates # of radial position.

Static port in casing #13, S,,
Average reading of 4 static ports in Hub
(#2 thru 5) (H; + H, + Hy + H,)/4

Pressure ahead of compressor flow meter

orifice Py nozzle compr

Temperature ahead of compressor flow meter
orifice Ty nozzle compr

Pressure drop across compressor flow meter
orifice Phozzle compr

Temperature reading from reference probe
Tref

Differential temperature reading from the
combination probe to the reference probe
Tprobe

Radial immersion of the combination probe
Yaw angle of the combination probe

Case angle

Compressor RPM

Test run #

Test # of this run

Point # of this test
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5.3. SUBROUTINE STDY:

PURPOSE: Acquisition of flow data from the transonic l-stage
axial compressor using the steady state instrumentation. All
data, gathered by this subroutine, will be used for the reduc-
tion (PROGRAM REDST: Reduce Steady state data; see section
8.3 of this report). The data array is designed to both
resemble the data source location matrix (see Appendix A.l)

: and to discriminate groups of similar data by blank lines

b (Appendix A.2). CH3(l) through CH3(5), which contain all the
pressures needed to calculate the flow rates, and CH3(6),
which is left blank, separates this group of data from the

next one. The reason is to allow the investigator a quick

!

{

}

i

! check and verification of crucial data. The "units" of the
i readings depend on the amplifier settings, but usually each
{

channel is calibrated to allow the operator to read voltages

as a quantity in engineering units. As far as possible,
i amplifier drift is traced by the program (CH1 (1), CH2(1l)
: etc.). (The author is indebted to Laboratory's manager,
Mr. Jim Hammer, who, with admirable patience, instructed

the author in how bast to handle data and data systems.)

ARGUMENTS: IRUN; if IRUN is set to 0 (zero), taking pressure
readings from the Scanivalves (S/V) is skipped. This option
was needed when the subroutine was first written so that fre-

gquent debugging runs did not put additional loads on the 8/V's.

The standard entry is: IRUN = 1. Only then will the reduction
‘ program REDST perform correctly.
154




EXTERNALS: TIME, ACQN, SCANR, CREAT, PURGE, OPEN, WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed explanation

refer to the TXC0O2 description

MNEMONIC ABBREVIATIONS:

RP ... Repeat data acquisition at this operating condition
RT ... End data acquisition and return to calling program

PU ... Allow purge of an existing data file

ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow chart.
After having assigned the accounting data and defined the I/0O
references, STDY presets all elements of the raw data array
with =-0.999999, which definitely never will occur as a data
reading. Next, unless IRUN equals 0 (zero), the pressures

on Scanivalves 1 and 4 are read. The voltages from scanner

#1 (LU# = 8) and scanner #2 (LU# 15) are read next, not depend-
ing on the value of IRUN. MNote, that the allocation for the
voltages in the raw data array provides blocks of similar data,
separated by blank lines. A set of control parameters (CNTRL
(1) thru CNTRL (6); and CNTRL (15) and the case angle ~ which
needs to be put in manually - completes the steady state data.
Then the raw data is printed'to allow the operator to look

at and to verify the newly acquired data. The data scan can
either be repeated (Input: RP) or the subroutine terminates
(Input: ST) storing the data in a tvpe 1 disc file. 1If the

automatically determined name for the data file already exists,
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the operator either allows overwriting the existing file
(Input: PU) or renames the current data file (Input: any
alphabetic character other than T). Finally data file name and

time are printed at the bottom of the data documentation page.

DATA FILE: The default file name is T4rrss (rr ... ASCII
converted run #; ss ... ASCII converted sequential #); see

Appendix A.2: Steady State Data Array. CH4 (1) through
CH4 (26) are not used, because the reduction program will

write its results into these slots.

VARIABLES:
IBUF (1664) integer buffer array

CNTRL (256) integer control array

IDCB (144) integer data control block, used for
FMP calls

IFILE (3) integer array to contain current file
name

ISIZE (2) integer specifies # of records and

record length
ISECU integer security code of data file
ICR integer cartridge reference number, where
the raw data file is located
JSECU integer ASCII converted security code
JCR integer ASCII converted cartridge refer-

ence number

DATA (48,4) real raw data array, set equivalent
to IBUF
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NOLF

NOCR (2)

ICLR (3)
IENTR
IDOC
IDOCF

ITYPE

IL

IFRST

LI

Lo

J1

J2

IRUN

Jo
Iw

TAREL

integer

integer

integer
integer
integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

real

suppresses line feed

suppresses line feed and carriage

RETURN

clears line above cursor
multiple entry flag

count of current program run
count of current data file se-
quential #

tvpe of raw data file

number of words to be transferred

in FMP calls

temporary buffer variable

LU 4 of standard input device
(terminal)

LU # of standard output device
(line printer)

subscript for data array DATA,
specifies channel

subscript for data array DATA
control variable

number of selected S/V
determines delay in tens of
milliseconds between closing
S/V port and DVM reading
drift of amplifier S/V#l1 during

test run
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e |

TARE2

IS

IC

J3

NO(2)

IpuM

IMON

IDAY
IYEAR

IHOUR

IMIN

NEW

real

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

integer

~
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drift of amplifier S/V #4
during test run

LU # of the selected scanner
instrument code (DVM ... 1
and digital counter ... 2)
contains channel of scanner
ASCII text to be printed, if
value of DATA (J2,J1) =
-.999899

decision variable

ASCII converted month of current
year

ASCII converted day of the month

ASCII converted last two digits
of current year

ASCII converted hour of the day
(24 h clock)

ASCII converted minute of the
hour

seratch variable used to

rename files
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5.4. PROGRAM LISTING TXCO2

PAGE 0004 FTN. - 4:12 PM TUE., 23 SEP., 1980

0004 FTNs,L
8833 BLOCK 8&Tﬁ
/ IDCB(144),IFILE(3) ISIZE(2),ISECU,ICR
0004 60 O /_FMp / IDCR,IFILE IQfZEélsECU,ICR
%%%2 EN;EGER IDCB(i44) IFICE(S),fSIZE(.)

FTNA COMPILER: HP92060~-16092 REV. 1926 (790430)
2% NO WARNINGS % NO ERRORS %xx
BLOCK COMMON FMP SIZE = (0454
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PAGE 0002 FTN. 4142 PH TUE., 23 SEP., 1980

m.g:g RoTa

x F / IFUF(1664)
Hﬁ cam 3 9 cmLIu-' 7 1BUF
0010 INTEGER IBUF (16464)
8014 END

! FTNA COMPILER: HP92060-146092 REV. 1926 (790430)
g 3% NO WARNINGS 3% NO ERRORS xx
BLOCY. COMMON CIBUF SIZE = 01664
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PAGE 0003 FTN. 4112 PM TUE., 23 SEP., 1980

%3i§ 3?L9CEOR?;A/ CNTRL(256)
oa1d GuTEGER  CRTRL 2565
0086 END

FTNA COMPILER: HP9P2060-16092 REV. 1926 (790430)
- 8% NO WARNINGS %% NO ERRORS xx
BLOCK COMMON CONTR SIZE = 00256

171




2
m

SRS PN 0 4t

»mmoswmamo-ow\l

o0
I e eI ¥e T uuuuguuuwm

Mmm %QMON»‘O VO

il o-0D N

oottt acl ol ol L0 11— -] 111 OO0 000

[ AL A

R

SETEEEEEE

OaPatOeh®aPOnted e atetolod®itooteOoflobaiionloodd oL OHLOOOOe HONN DD e
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>

0004

OO000OOCOO0OOONOCNIOON0

104
102
804
}001
201
1504

ACCKIO

anaInNn

0000

FTN, 4:12 PM TUE., 23 SEP., 1980

PROGRAM TXCO2 (3,99)

DRI ISR BN S B BN I
.

. The opcrntiansysttn RTE IV B requests the data acquisition

rogram TXC
148" o

OMB and STDY.

is son program T ongists of ¢

The data transfer between father and
CNTRL (disc

IBUFF),

robe,
gokcs place via the control nrru{
and the data array IBUF (disc file

@ ® ¢ o 8 0 e 0 ow =

Hans M. Zsbner
March 12, 1980

Auther:
Date

%, Second son program’ of ‘father program TXCO. "
COMMON / CONTR / CNTRL

INTEGER CNTRL(256)

DATA NOLF /006537/

9 several proqrugeoécgcdulcd by vhg. 35 e

or tha one sStage transsonic compressor to be

r
rov

rogram
ings

hese Codes handle the acquisition of the
steady state data and @ survey cunducted with the combination

L&

ETIEN P IS P S LR R B A TR+ L RPE  P

A detailed program dascription is available in the TXCO log.

FORMAT (9X""20X""A2)
‘FORHaTT(‘ rxgog)x PROGRAM ABORTED! NO SUBROUTINE HAS BE
) L A

EBRRAT iy s .

FORMAT ("CA")

CALL REMWRF (-1,2)

L s §Tn|<19)’

} = C .
IF ( CNTRL(SD) S .OR. CNTRL(S0) .GT.

R I B I I O R I R I I I O R I T I R L N ]

. Set interface bis and devices to remaote centrol.

LT,

L R S I I I I I A I S e R B I NI I I U )

tn;ﬁ‘ébh?'ki;éi
Stt A5RTE {3
CALL RMOTE (12)
cagu n?orz €15)
Uﬁ ¥E (131133§§
WRIT (i ,sgoa;
WRITE ¢(15)31501)

Call subroeutine indicated by CNTRL(S0).

S ) CALL COMB
6 ) CALL STDY(CNTRL(S1))

ALL ELEAR' (9
ALL LOCL <7)
CALL REMWRF (1,2)

T 8]

RN N I I R R B BRI BN I I S Y SR BN BN R R B Y A}

172

& ) GO YO 03

LR N BT B B R Y}

R N AN R R

Release interface bus and devices from remete contrel.,




et 2

e = < e g+ i

M oL

PAGE 000S TXCO02 4:1i2 PM TUE., 23 SEP., 1980

0093 WRITE (LI, £01) NOLF
309 GO TO (01,02) ISTOP
094 04 STOP 0977

009 82 STOP 0677

0096 03 MRITE (LI, 103)

0097 END

FTNA COMPILER: HP?2060-16092 REV. 1926 (790430)

8% NO WARNINGS *% NO ERRORS xx PROGRAM = 00224

173
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PAGE 0006 FTN, 4112 PH TUE., 23 SEP,, ({980
399 SUBROQUTINE COMB
tgo E L N R N R R I B B N B A DR O D D L R B B B RN B R I Y I N B BT JRY N I I BN I TN BN RN NN N R BN I ST BN B AT N R N I TN A ST NN N RN B B B N B )
0104 C . Acquires data from the transsonic i-stage axial compressor. .
028% c . thg:rs data ;eguxre%hfor a gr:gtt::rvcy “:tgntgzrrcd o .
. Combina n obe e rauw da n are trans .
%104 E L ERe RISl 2alltiacartranraduerion \
0i0s C . .
.tong c ‘lli&ili'a&.tol&;lol'ltﬁll-a.ﬂ&i&l*!ll'l;ls‘l-l."'ll.l..lll.l..llll!.‘
e a c ation obe.
3134 AaMMON ~ “CIBUF / 1BUR P
2109 COMMON 7/ CONTR / CNTRL
giio COMMON _/ FMP / IDCB,1FILE,ISIZE,ISECU,ICR
01}% REAL PDAT(21,24) POS(I)
041 INTEGER CNTRCL.(254),1DCB(144),IFILE(3),ISIZEC2)
0113 INTEGER IBUF(16564)
ii4 INTEGER NOLF,NQCR(2),ICLR(I)
11S EQUIVALENCE IBUF(1),PDAT(1,1))
116 DATA NOLF /006S37R/
1127 DATA NOCR /000033B,040433B/
118 DATA ICLR /04SS24RB,0155158,006537B/
119 DATA IDCBS /i44/
2 {20 ¢€ FORMATS COMEB STAORT
. 100 FORMAT (AL1"S¥) ]
104 FORMAT ("WARNING: file "3A2" qlready exists! Type PU ta "
. $"allew purge or enter nn: char=-",
! 24 L 74 acter hut T to change file name."38X)
. as 102 FORMAT ("File name change succesful! *"3A2" changed to "3A2)
R R A R RO HEH HEC
» . rin Qa n e " 26X*"
; 8 103 FORMAT (A2) 9 cata ’
; 129 210 FORMAT (* Make sure, that the 7830 receiver program runs! Ty
i 130 tgc YES to continue:“242)
i % %11 ORMAT (* '27X'Truns€trrxn¥ datq to 9830%27X"*2A2)
12 FORMAT (= *79X/2A2* Data transfer completed. Print transferr
3 t;d data? Enter LUS or NOI 2
213 ORHATAg; Repeat data. transfer? Enter YES or NOQ!
e
21S FORMAT (" Uuitlng for 9830 storage procedure. Type C
R _to continue! 2A2)
216 FORMAT (*

Check synchroeonisation of master and slave program!
1xnx CR vo gontsnuc! “2A
‘16l;9'az;/(. "16X"Probe survey at this corstellation completed™i?

$*Type TR to transfer the data to HP 9830 calculqtor™/ -
» T to save the Data in MP 24iMX disc file “3A2":"A2

L ] .
119 FORMAT (" Enter case angle"34X,62A2)
120 FORMAT (" 1Is this combination probe survey done before (°*,
%£“4) or after (2) the roter? * )
121 _FORMAT (° PDAT("12",~12%) -_gg?N('IZ','Iz','IJ') has been &

ted result is ‘210.6'
i' PDAT (T2~ '12; §caun<-xa-,-xa~,-xx-) has been exe

R
(3A
(

(
49 FORMAT ((3A2)
89 FORMAT ((21F6.4)
R (i ,*
’

4
4
2 x": "A2/
4 %" .
4 11?7 F?RHAT (* *"25X"Check raw datg of this scan!"26X"“A2//
: £°Type R to repeat this goxnt'/
b 3 to proceed to the next point*/
4 :: EN_ to terminate the survey at this constellation®/
8 FORMAT (21X'$ggg;’;gn' X*Yaw Angls"/
g u't?.QX"anhes"i 11
3% Combination probe "F410.3,10X,F10,3%"/
31 1Je B Brope -E19:3240%’610.3%e//
e e ¢ 3"
" P case gnglc L] x‘§P13.3"$//
2*Type UP to vpdate those readings®“/
t: TA_ to)tnkc a data set at this constellation®/
&
&

) =
..Aa

)
81 FORMAT “Z77
hai Fg )

NN OSSOSO

A @S NN S LI OB IS LN © D B NP S LN+ D0
[ ]
.

/7 ,36%
LS

174




PAGE 0007 COMB 4112 PM TUE., 23 SEP., 1980

0173 /7777
0174 602 FORMAT (4H ,45(1iH ) ,33HTranssonic Compressor Test Run $ )
0175 503 FORMAT (iH 153<1H ) 6HDate: , Q {H/ A 1H/ E v 217
01176 604 FORMAT (1H , " ,58(4iH ),6HTAﬂ¢' &A ﬁu h, /7777
0177 605 FORMAT (iHO,"Constellation $“I3 “//1H 9 6/
8178 xiH ,60X,3FL0, X érto.s F10.4 4110/)
179 606 FORMAT (iHO,"Data {ransferred to WP 9830 file

. 0180 407 FORMAT (1H0,'Dotu saved in file ‘362“ “A2": “A2T,

0181 610 FORMAT (*

: ",S8C1H ),6HTine: ,A2,1H.,A2,3H h)
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1980

4:12 PM TUE., 23 SEP,,
*Gather data recorded via S/V84 (JO0=i),

WO O =#OIMCINONDm O

PAGE 0008 COMB

o 0
LA S

J3,1W,PDAT(J2,J1) ,NOLF
J3,IW,PDAT(J2,T1) ,NOLF
3,IW,PDAT(J2,74) ,NOLF

CaN¢J0,33,1
124) J2,74,70,33,14,PDAT(JI2,J1) ,NOLF

-
-
-
-
-
-
.
-
-
-
-
-
-
.
-
-
.
-
-
.
-
.
-
-
-
-
.
-
-
-
-
.
-
-
-
-
.
-

N~ N~O IwOM My
st O O\ (N o . e
- ~ -~ ~ul it wh~
R NI T RIS N L] o
- 0 4 L1 L 4l L
emiiaaMu et 0NAEDR
Fmha BNa. 3o IS 3Ma

-t

oLV

~~
-~ o~ ~ =
3 3 3 =1
- - -~y
-~ o -~ M -~
Mo no Mo ~ne
Lo 1o ] (o 1a] ie i anl
- - ~ o~ o ~
oOwl Sl "yt~
Lo loe ] -y laled whyel -
- o~ - - - - Zz e
z0 zN G0~
an o an O-NE
(3] Q q D
a <~ T~ ~~
-t -t | e L
] LRy LI ] [J)- 4]
- - ) AR
”~ ~ ~ -~ ol O~
-~ -~ i A D M At
ot L1 LT I o B o
~) ~J ~d <l NAID A

Gather data recorded via S/V$4 (J0=4),
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SUBROUTINE STDY (IRUN)
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Acquires data from the transsonic i-stage axial compressor.
This subroutine taokes care of the stcudx state data, either
in a long or a short run (IRUN=i resp. 0).
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Acquire pressures from scannivalve-scanner-DVUM system. Only
performas in a long run. .
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6. PROGRAM TXCO3

6.1. DESCRIPTION

TXCO3 is a son program of the father program TXCO#, by
which it is scheduled if one of the following operations is
desired:

7 - Check the instrumentation

8 - Manipulate the program control array CNTRL.

When scheduled by TXCO@, which suspends operation while the
son program TXCO3 executes, the program TXCO3 reads the pro-
gram control array from the disc, sets the HP interface bus
and the measurement and control devices to remote control,
preprograms the digital voltmeter (DVM), the scanners and the
counter. CNTRL(50) is the actual decision variable to select
and call the subroutine, which performs the desired operation.
When this subroutine has terminated, the interface bus and
the devices are released from remote control and the control
array is written into a disc file, so that the next TXCO module
can read it. The correct termination of each subroutine can
be verified by checking the stop codes. Mote that all stop

codes ending on 77 indicate correct execution of a subroutine.

CNTRL (50) Subroutine STOP Code
7 CHECK TXCO3 : STOP 0777
8 CHNGE TXCO3 : STOP 1077

EXTERNALS: REWRF, ABRT, RMOTE, CHECK, CHNGE, CLEAR, LOCL

COMMON BLOCKS: FMP, CIBUF, CONTR.
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The FORTRAN-IV compiler for the HP 21 MX computer requests

COMMON blocks to be predefined in a BLOCK DATA subroutine

prior to using a COMMON block in a program, subroutine or

function.
|
BLOCK DATA Subroutine Arrays & Variables Length in Words
FMP IDCB,IFILE,ISIZE,ISECU,ICR 227B = 151lo
é CIBUF IBCF 3200B = 166410
' CONTR CNTRL 400B = 256, ,
; i The arrays and variables allocated by the COMMON block FMP are

frequently used for the data transfer from and to the disc.
i i COMMON block CIBUF is designed to take the largest raw data
array in the TXCO data acquisition and reduction system -
IBUF(1664) in subroutine FREER. The program modules CHECK
and CHNGE do not use the complete area allocated by CIBUF.
COMMON block CONTR allocates the space for the control array

CNTRL.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: If CNTRL(50) is less than 7 or greater than

8, no subroutine has been selected and the program terminates
outputting an error message (FORMAT #102) to the standard in-

put device, i.e., the terminal.

PROCEDURE: For more detailed information, study the flow

chart and the information given in the subroutine descriptions.

DATA FILE: None
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VARIABLES IN BLOCK DATA FMP:

ICDB (144) integer
IFILE (3) integer
ISIZE (2) integer
ISECU integer
ICR integer

VARIABLES IN BLOCK DATA CIBUF:

IBUF (1664) integer

VARIABLES IN BLOCK DATA CONTR:

CNTRL (256) integqer

VARIABLES IN PROGRAM TXCO3J:

CNTRL (256) integer
NOLF integer
LI integer
ISTOP integer
188

data control block

array to contain file name
array to contain # of records
in the first and record length
in 16-bit-words in the second
word

security code of data file
cartridge reference number,

where data file is located

buffer array for the raw data

program control array

program control array
suppresses line feed

LU # of standard input device
(terminal)

control variable to select

STOP code
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6.2. SUBROUTINE CHECK:

PURPOSE: This subroutine enables the investigator to
(independently from the data acquisition modules ABSRV, CALIB,
FREER, PACER, COMB and STDY) check all data locations to
troubleshoot or verify the transonic compressor test rig

measurement system.

ARGUMENTS: LO ; this variable specifies the output unit
where the protocol of the check is directed to. In any case,
the data are displayed on the standard input device (terminal
LI) and if LO is equal to LI, double output is suppressed.
The selection of LO = 6 (line printer) is an appropriate

choice for a hardcopy of the check protocol.
EXTERMALS: ACQN, SCANR, RPACE.

COMMON BLOCK: CONTR; for detailed explanation refer to the

TXCO3 description.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow

chart. After having assigned the I/0 reference, CHECK asks

“the operator which particular system should be checked.

Instrumentation code system being checked
1 S/V-s/V controller - scanner -

DVM -~ system
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Instrumentation Code System Being Checked

2 amplifier - scanner - DVM - system

3 Pacer

The operator then selects the desired code and the program
branches.

i) §8/V - §/V controller - scanner - DVM - system

The operator has to input the number (1 thru 5) of
the §/V, the low port and the high port. Erroneous input will
cause the program to re-request the data. If S/V #2 is se-
lected and either low or high port are odd, they will be
increased to the next even number. In increments of 1 (2
resp., if S/V #2 is addressed) the subroutine steps from low
to high port, taking a reading of each. The result is dis-
played and printed immediately. Upon completion the operator
is asked whether another check shall be done. The answer is
YES or NO, and if YES is entered, SUBROUTINE CHECK is run

again from the beginning.

ii) amplifier -~ scanner - DVM - system

The operator has to input the number (1 or 2) of the
scanner, the low channel and the high channel. Erroneous in-
put of the scanner # will cause the program to re-request the
data, whereas no check is made whether the boundaries for the
scan, low channel ILOW and high channel IHIGH, are cofrect.

In increments of 1 the subroutine steps from low channel to high
channel, taking a reading at each port. The result is displayed

and printed immediately. Upon completion, the operator is’
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asked whether another check shall be done. The answer is YES
or NO, and if YES is entered, SUBROUTINE CHECK is run again

from the beginning.

iii) Pacer

The operator has to input the pacer control para-

meters:
ADCHNL A/D analog input channel to be selected by
the A/D converter multiplexer.
PAMO Pacer mode
= 1 allows pacer to trigger A/D conversion at
the specified position in any blade intér-
val. The variable PAIR is ignored.
= 2 causes pacer to select blade pair # PAIR.
PAIR # of blade pair selected (1 - 9)
START Start count to step through blade passage
INCR Increment to step through blade passage
STOP Stop count to step through blade passage

REP Number of repetitions at each individual point




F} This sketch shows how the pacer control parameters
identify the location, where the probe takes data.

-~;*.4§§F Upon completion the operator is asked whether

| another check shall be done. The answer is YES or

NO, and if YES is entered, start to read this sec-

tion SUBROUTINE CHECK again.

DATA FILE: None

VARIABLES:
Lo integer LU# of standard output device

(line printer)

CNTRL (256) integer program control array

NOLF integer suppresses line feed
NOCR(2) integer suppresses line feed and carriage
return
ICLR(3) integer clears line above cursor
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ADCHNL integer Pacer control parameter see section
PAMO integer Pacer control parameter iii) for
PAIR integer Pacer control parameter detailed

! START integer Pacer control varameter | explana-

: INCR integer Pacer control parameter tion

; sSTOP integer Pacer control parameter

i REP integer Pacer control parameter )

g LI integer LU# of standard interactive

input device (system terminal)

!
f
}
i LINES integer line count
i IDIUM integer decision variable
? IPORT integer $ of desired sS/V (1 — 5)
b ILOW integer 1low port of desired S/V
: TIHIGH integer high port of desired s/V
ISTEP integer increment to step from low to
high port
Iw integer delay between closing S/V port

i and taking the DVM reading in

tens of ms.

j v real pressure reading (raw data)
% ISCR integer # of desired scanner (1 or 2)
E ILow integer low channel of desired scanner
% IBRIGH integer high channel of desired scanner
‘ g LS integer LU# of the desired scanner
| D real voltage reading (raw data)
AVRGE real average voltage as returned from

! subroutine RPACE
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6.3. SUBROUTINE CHNGE:

PURPOSE: Change any element of the program control array CNTRL

on line and display any element of CNTRL.
ARGUMENTS: None
EXTERNALS: CODE, REWRF

COMMON BLOCK: CONTR; for detailed explanation refer to the

TXCO3 description.

MNEMONIC ABBREVIATIONS:

C ... Change CNTRL (i) to new value

D ... Display current value of CNTRL (i)

R ... Return to the calling program

Note: C is followed by the value of «i>» and the new
value for «CNTRL (i)> and D is followed by the value

ofki>».

ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow
chart. After having assigned the I/0 reference and reset
the line count, the operator is asked what to do. The input

in the first inverse video box specifies where to branch to.

i) Change CNTRL (i) t0 new value Input: C

The control character C is followed by the value of
<«i> and the new value for <«CNTRL (i)> . Each of the latter
data items has to be aligned to the right margin of the two
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following inverse video boxes. If the input is to be
compiled as ASCII code, the identifier 2H has to precede
the two input characters.

EXAMPLE A) Suppose, the time delay IW between closing
a S/V port and taking the DVM reading shall be changed to

1 second, which is 100*10 milliseconds. Enter

[€] [z59 ——1o0] |

and press the RETURN key. The subroutine responds dis-

playing the message CNTRL (250) changed from 80 to 100. Where
80 is the previous value of CNTRL (250).

EXAMPLE B) The character, used to displav the just
acquired wave form in subroutine PACER shall be changed to

the asterisk ( = 2H* ). Enter

Lel (249] [ 2H* blank, because subroutine
’ PICTR outputs this item
in Al-Format
and press the key. The subroutine responds
displaying
CNTRL (249) changed from 2H+u to 28B*, .

where the add sign ( = 2H+w) was previously used for the plot. |

ii) Display actual value of CNTRL (i) ({Input: D] f
The control character C is followed by the value '
of «i> and, only if the element CNTRL (i) shall be displayed
in ASCII-mode, the string «<2H>>» . The data for «Ki> has to
be aligned to right margin of the second inverse video box
and K 2E> has to be centered in the third box.
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EXAMPLE A) Display the value for the cartridge reference
number, where the raw data files are located. Appendix A.3
(Program Control Array) reveals that you have to look into
CNTRL(30). Enter

(o) 39 L 1

and press the RETURN key. The subroutine responds by

informing you that

The actual value of CNTRL (30) is 26.

EXAMPLE B) Display the first two characters of the name
of the raw data file, which are written into CNTRL (32). Since
the file name is ASCII coded, the ASCII-identifier <« 2H> must
not be forgotten. Enter

OIG] =]

and press the key. The subroutine responds by

informing you, that

The actual value of CNTRL (32) is 2HTS.
This information reveals that the last data acquisition was
a combination probe survey, since there all data file names
start with «KT5>» .

iii) Return [Input: R]

Enter R; Now the subroutine asks, whether to clear
the informative responses, displayed by this subroutine
previously. Inputting anything else but NO initializes the
program to clear the screen.

Then the subroutine terminates writing the modified

control array back into disc file.
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PAGE 0001

PPOGRAM LISTING TXCO3

FTN. 4:42 PH TUE., 23 SEP., 1980

FHP / lDC)(!QQ » ISECU,ICR
/7 _Fnp 1D » ICR

£ EGER IDCB(SQO) IF

0
-~
L)

900 FTNA, L

282% lLOCl DATA
i

FTNA COMPILER: HP92060-16892 REV, 1926 (790430)

28 NO WARNINGS sx NO ERRORS xx
BLOCK COMMON FnP SIZE = 00454

218




PAGE 0002 FTN, 4142 PM TUE., 23 SEP., 1960

!Lébl DATA
4

?
§%%a CIBUF / TEUF(1664)
009 COMMON / CIBUF / IBUF
0040 INTEGER IBUF(1664)

0014 END

FTINA COMPILER: HP92060-16092 REV., 1926 (790430)
S NO WARNINGS %% NO ERRORS xx
BLOCK COMMON CIBUF SIZE = 01664

219 T
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s, ONTR / CNTRL (2S6)
ais BL?CE DATA

0014 /7 CONTR / CNTRL
:’&2 3“;5 R CNTRL(2S6)

FTNA COMPILER: HP92060-16092 REV. 1926 (790430)

X% NO WUARNINGS 32 NO ERRORS =¥
BLOCK COMMON CONTR SIZE = 002%6
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Date @ March 12, 1980
A detailed program descriptien is available in the TXCO leg.
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he opcrnténq system RTE IV B requests the data acquisitien
Ll gl detaral grearaa gendasias By the Faiher proghin
i ° a
géd. ?his Lon prusrua ?9303‘:8n21-'; 8« the suhrouexn’l
HECX and CHNGE. These codes handle the equipment cncch and
Panarer Detueh fathen and son Seegrans taks ploce vid the
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ontrol arra NTRL (disc 31!: cﬁTREE),cnd tgcpdq$c orray
BUF (disc file IBUFF).

uthor: Hans M, Zebner -

ird’ son’program’ of father pregran’ T%EH.

COMMON /7 CONTR / CNTRL

INTE

DATA
FORM

OR

=3} MMNM
TPy OO

0000

000

1
ik ¢

(22122 7]

CALL
CALL

BT
MA
Rrat ¢

GER CNTRL(256)

NOLF /006537B/

AT (9X**20X°*A2)
AL, {a iégo; 1 PROGRAM ABORTED! NO SUBROUTINE HAS BE
) . )

AT ("FAR7MIALHOTI®)
T (“PFAGSET™)

]
[~
EUR{
L AT, 7 .OR, CNTRL(S0) .GT. 8 ) GO TO 63

I SN R NI BRI B R A A R A R T I I N I R I A I A R A I N R R N A A N RN

8et interface bus and devices to remote contrel. .

‘.'ﬁf'i’;gi""""'."."".'."".""".."....'..""".'.
T

L I I I I I I N I R R I R N N R A N N N N R A
.

Call subroutine indicated by CNTRL(SO). .

b"' .N**Ligb')'........"".'.'."".'."...‘...."....‘-'.‘.."

LI B8 3 ) Gkt GARGKCONTRLO)

R R R I R S I I I I I I S O I I R I R R I R I N I I O A I B A R I N R I I B BB B I A B B B
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Release interface bus and devices from remnete centrel, N

o «
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FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

2% NO WARNINGS 3% NO ERRORS =z
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SUBROUTINE CHECK <LO)

. Instrumentation check. .
Botari  Yansars f1S"15es -
H .
etailed proqram zcscﬁigtion is navailable in TXCO leg; The
Connent statements match to the flow chart explanations. .

O OO0000

L R I I I I I A R A B R R I R R A A N N A N N

%, Checks’ the lastromentation.
COMMON / CONTR / CNTRL

INTEGER CNTRL (254),NOLF,NOCR(2),ICLR(3)
INTEGER ADCHNL,PAMO,PAIR,START, ENCR,STOP,REP

FORMATS CHEC SSTAR .
10 Foftar (1L pROUTENE EREcik, conTROL Oux

104 EORHAT (/'g,sgs instrumentation code"//
. N Scanner®/
Pacer®™//" “A2)
Enter S/V #, LO, HI"21X,3A2)
signztggluc 1 & YA $5gya

1 D S s s D D s i P P B 5 0 1 4 G

ggNNNNNNM»»»»»n»n»aoeoeeeeooi
WS HIN - VDI NS LN O DI NS LIN S

Vish sz

€nter scanner s, L0, HI"17X,242)
X*Scanner #%13/ gﬂ§n;gz;nsig~)
nter®//“A/D channe acer mode *,
Stgrt count Increment *“,

¢ repetitions"A2//

E

r

T
I13,1X)) .
/' §honne1 :uc:r mode Blade pair
n ncramen op_count”

M onaoasrtll, iR 190%0 5% 110,111,114, 42)
nter YES to rtpcut“zfx,ZAZ)

P00V OORPOSSSLeELORO0H GO0 aPOL PO O

B R s e i g i s s s o e
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Wb LI O 00
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e
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XX

Mre D~ 3
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4 E N RITE ¢ 03) IPORT
, o 03 IRrte i1 Mio3, pdaRITE (LO,1 !
, g:;g c ES = LINES+3
" c :C'Q‘l.".'ll.'lll!lll‘l.ll.lll.l....llllllll.lll"l!llllll.'l.l':
!ig?. E . Read & cutput veltages. .
. c :l.llll.l\ll'llll.ll".'.l'lll.l.l.'ll.ll..l.lll.lll.lll"!..ll.l:
| .E%% “5135 figﬁ33°‘&xcu ISTEP
=
! %134 gu = cnrnL(zQS) !
! 048S V s ACANCIPORT,I,IW)
0t IF ¢ LD _.NE Li ) WRITE (LD, 104) I,V
! 31 unxrs rx, ioa) t,v
i 1 0a LIN; = LINES+L
~ g{gz G0 70 ¢7
gigé g . Check scanner; Input scanner ¥, low channel, high channel. .
94 t s aa e h s e e e x AL Sask et e e e e et e et e et ansesae e et stbenrreneannnes
3193 ¢ 0S5 WRItE <L§, 10%5) " NOCR
19 READ (LI, ~ %) ISCR,ILOM,IHIGH
9197 WRITE (LI, 149) (ICLR,I=4,3)
| 11 B - N R H
0385 FOf36R ¥ £ '3R? *Stecr .61. 2 co 1o oS
0204 IF ( L0 .NE. L1 ) WRITE (LO, 106) ISCR
°§°§ ugxtg iLE Négg) Iscr
858 YENgS, = Lines
ogls IRIGH = IHIGH+1
u‘b c LI I I B INE I I I 2 B B N B B BN BRYTNE TR DAY N R DN NN BN RNY DK REY DR RNY SN BAL TN NC N TR TN NI RN DK Y BT SN TN INE I N I D D I L B D B B R I R B
gsgg g . Read & outpet voltages. X
giié a*ifé’iib:iéé%.l.‘.lI.IQOCIOICIO‘OOOI'Il.l'Il‘l'l'll...l..llllllulll
DO 04 IsILOW,IAIGH
9213 I{f = I-¢
°§13 Tem SCANRUE, I, 1)) uriTE (LD, 104) 18,D
% is uﬁ:*e ?Lx' 164) iz,n ? ?
0247 06 LINES = LINES+1
031€e €0 10 o7
- §éz g LI IR S I I IO Y BN TN B TN TN INN B INE DAY INY U RN BN AT DAY BN DAY BN TN TN NN BN N TN BN TN SN I BN DN BNY RAY RNY NN BN INE Y TN TN BNY RN BN DT BNC DAY BN BN B TN I IR BN BNV RN B B )
iggi g . Check pacer; Input pacer control parameters. . :
20 &'f'i‘é“(i.';'ibé').'(hbf_ﬁ;i;i'éi'”“"”””””.“““”””“““" l_
{ 2 ggai i, 119) A HthZQﬁ jPAIR,START, INCR,STOP ,REP i
) i E (LI; $11) N L?,AncuﬁL,Pano,Paxn,stanr,xuca,sror,nEP,NOLF i
' 85 : égtgsn;aéi"fgsanuL PAMO,PAIR,START,INCR,STOP ,REP ,AVRGE, 1 ,L0) {
3; Lokt L%NES*S : ! ! ' ' T ree f
| 23 ao.--n-o--o-no-.co-oncnoo;.o.n---n--aco---.c-ou-sun.uou-u-.-'nn--n
! iii % . Ask whether te perform more tast samples. . %
c :I lll.:ll‘l"'!"l‘l '..O"—.l.l--l....l-C.l.l.;;'ll.?;:‘l‘;lI...'ll.ll!"...l:
. % 07 WRITE (L1, :b#g NOCR |
| U S |
= H
4 ¢ 1pUM’ .30. 5u¥5'§ e eai ]
r$ak0 (EQ. 6 ) WRITE (L0, 108)
0248 END
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FTN4 COMPILER: HP9P2060-16092 REV. 1926 (790430)

BX NO WARNINGS %% NO ERRORS 3% PROCRAM = 01030 COMMON = 00000
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SUBROUTINE CHNGE

Medify centrol crrc! CNTRL(256) interactively. .

Au:gorx ?n:'op' 1?“"?5 (1 .
v

Qtailed pregram xcscﬁig!?on is gvallable in TXCO leg; The

Conment stctements mnatch to the flow chart explanatioens.

%, ‘Enables user’ to'change contrai

Sy S L S
NT fNEU(3),NOLF,NOCR(2),ICLR(3)

FORMATS CHNGE STaRT
MAT (/* Enter®//

I and new value of CNTRL(IY) ... te

2: the dasired element 1°/

“28%X%... to display the desired element 1I*

. oo te return to the calling pregram*//

'hs)
1X,13,1X,3A2)
;RL('}%') changed from "1 &_%5.'¥g' hp)

S LY SRR R R ERRRRRRRRRRY

array on—-iine.

R
“C
ch
*D
,-

8
8

b »
: an
&/ R
x

MAT
AT
T
T
T
T

L]
F
4
F RL("13*) chanded from ‘24 A2 . ")
leurtsciccn{ Y sf°FN¥3L(“¥ g) .

e gctual value o . s "o

aT c)?ctuul value of ENTRL(‘I ") is 2H'A£' e |
RMATS CIHNGE STOP

=3

BaFA NOER  Z80833%R 0404338/

DA ICLR 0155248,0155458,0065378/
tica : ENTR (19 .

X
'y
'y $
HA N
MA N
c
A h
A h
A

IJHI;

PNV YV Y Oy
)n-lll‘lﬂ,

Li-— OO0

"
2000
N

£
F
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g

-l
>

Input instructions from keyboard. .

?NY,INEU
=y,8)

) &8 18 38

DUM .EQ. 2HR ) GO TO 06

[
»
4
14

1DUN, 1
(ICLR,
25

Change desired element of control array CNTRL. .
é‘i LI 2 TN RN D Y N TN TN RN BN BN INE BN BN RN N DU NN NN BN BNY TN N NN RN R RN B IR NN NN RN NN N SN TR B A N JEE N T R AR N I Y
TRLCICNT)
) .NE. 2M2H ) GO TO 03 : -
= INEW(I)

€
FE - R Y A R N
GO To 0%

m
P
~~

L I A I R I I I R I B R R N I A I NS N I B N N B S B R RN
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[

L I I A I R R I I N A L I B B A A R I I B N B I B N N A I I B B R N R N NN )

Yerminate modificatrion of control array CNTRL; write it

o e
pRaacan
GGl
[r e
QOI0N0

g 3 back to the disc; return to calling progranm. .
% g .6' iiélt(ti;'i.ogs.l"blcillctlIC"I‘OO'!!Ul.ll.llll.lltlil!...'l..l.'ll
0340 READ (LI, 149) IDUM

§§2§ §§ f }ggt't' : ?' o”f"&mé ?31701%3 (ICLR,I=1,ISCR)

§i v gl i b -

o?us E hnn ’

0346 END

FTN4 COMPILER: HP92060~156092 REV. 1926 (790430)

8% NO WARNINGS %% NO ERRORS % PROGRAM = 00S8% COMMON = Q0000
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7. UTILITY SUBROUTINE PACKAGE TXCOU

7.1. Description

Subroutines and functions, which are commonly used by
either TXCO2, TXCO2 or TXCO3, are contained in the utility
package TXCOU (source code is saved in file &TXCOU; relocatable
binary code is saved in file %TXCOU). Thus the length of the
TXCOl, TXCO2 or TXCO3 source files can be kept to minimum,
which allows editing and recompiling TXCOl, -2, -3 separately,
which saves time. When loading TXCOl, -2, -3, the load of
the utility subroutines has to be included using the multiple
search loader command (MS,8TXCOU). Since the utility sub-
routines and functions are short and straightforward, the
comment statements and program explanation included in the
code serve to describe them. The present section briefly

outlines the utility subroutine package.

Name Purpose Author

ACQN Positions Scanivalve (S/V) and Geopfarth
reads DVM

CNTL Closes scanner channels, which Geopfarth

control the S/V controller, HG78K

CURVE Computes coefficients for a linear McGuire
curve fit
ICON Converts a one or two digit inte- Geopfarth

ger into a two character ASCII
string
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MName

IPORT

PICTR

REWRF

RPACE

SCANR

TIME

WAIT

Purpose Author
Interrogates S/V controller and Geopfarth

returns the present port #

Uses the (24 x 80 dot) CRT of a Zebner
terminal for a graphics display

of data acquired with the PACER

Data transfer disc file to pro- Zebner
gram array and vice versa

Triggers A/D through the PACER Zebner
and calculates the average

voltage

Closes scanner channel and reads Geopfarth

the DVM or digital counter

Obtains date and time in ASCII- Zebner
format
Causes a defined time delay Geopfarth (Original)

Zebner (Modification)

REAL FUNCTION ACON

Arguments: INTEGER: IVALVE, IADES, IW
IVALVE - - - Desired S/V #
IADES =~ - - Desired port # of S/V
IW - == = = Time delay in tens of ms between
closing transducer relay and

taking the DVM reading
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k Example: The pressure on S/V #4, Port #18 is to be read with

the time delay to be 0.5 sec (= 500 ms = 50 x 10 ms). The

correct call is

IVALVE = 4
IPORT = 18
Iw = 50

PRES = ACQN (IVALVE, IPORT, IW)
orx
PRES = ACQU (4, 18, 50)

In both cases the DVM reading is written into the real

variahle PRES.

It is desirable to step forwards systematically and
sequentially through the required parts of a $/V in order to
reduce unnecessary wear. Whenever a S/V is scanned, the
operator should watch the data system closely. In some
cases (e.g. if the HP 9830 is brought on line) the HP-
Interface bus and the devices may be downed. If this hap-
pens when the program ACQN has closed the scanner channels
{on scanner #1) which either resets or advances the S§/V the
S/V relay will burn out. To prevent damage, the operator
must turn off the power to scanner #l1 immediately, then

bring the data system up again using the UP-command (see HP

manuals).

SUBROUTINE CNTL (ICHAN, IDEL, ISTEP, K)

Arguments: INTEGER: ICHAN, IDEL, ISTEP, K

ICHAN - - ~ Channel # of scanner #1 (LU# = 8)

231
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IDEL - - - MNumber of repetitions to close
the scanner channel
ISTEP - - - Increment to step from 1 througch
IDEL
K= ==-- Function code
K =1 Close for 10 ms, wait for
150 ms; Repeat "IDEL" times;
return
K = 2 Close for 10 ms, wait for
4 sec; return
K = 3 Close; return
An example is unnecessary since the only subroutine to use
SUBROUTINE CNTL is the REAL FUNCTIOM ACQN, which is itself

a utility. The user won't have to deal with CNTL.

SUBROUTINE CURVE (N, X, Y, SLOPE, SECON)

Arguments: INTEGER: N

REAL: X(N), Y(M), SLOPE, SECON

N - - - - Number of data points

X(N) - - - aAbscissa of data points

Y(N) - - - Ordinals of data points

SLOPE - - Slope of linear curve fit
SECON = - Intercept of linear curve fit

Example: Suppose the following (N = 6) pairs of data points
shall be approximated by a linear curve fit:

X(1) = 1.0 Y(1l) = 105.6
X(2) = 2.5 Y(2) = 105.4
232




X(3) = 3.0 Y(3) = 104.8
X(4) = 5.0 Y(4) = 104.1
X(5) = 6.5 Y(5) = 102.9
X{(6) = 8.0 Y(6) = 102.7

The situation is shown in the following sketch:

7l

+  data p.b’/.r

/o2 4

L

oo |

]. v v L
~ T

—f>
» X

4

To obtain the slope and the intercept of the linear curve fit

(which is derived using the least squares criterion), program

CALL CURVE (6, X, Y, SLOPE, SECON)
and the results will be returned from SUBROUTINE CURVE
SLOPE = -,.461

SECON = 106.247
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INTEGER FUNCTION ICON

Arguments: INTEGER: I, N

I, N - - - Two integer numbers to be added
ICON - - = The result of the addition (which
should not exceed two digits), bhut

ASCII converted.

Example: Suppose the data documentation page IPAGE shall be

converted to an ASCII-string named JPAGE. The correct call is:

JPAGE = ICON (IPAGE, #)

or

JPAGE = ICON (g, IPAGE)

The bit structure, if IPAGE is 7110, is as follows:

IPAGE:
JPAGE:

15 0
0000000GO0010O0O0111
0011011110011 0001
— pm— v - - /)

N —— ——

ASCII-converted| ASCII-converted

seven (7) one (1) 44/

ASCII converted 71

INTEGER FUNCTION IPORT

Arguments: INTEGER: IVALVE

IVALVE - - - Desired S/V (1 through 5)

Example: The call
IWHERE = IPORT(S)

returns the present port # of S/V #5 and writes it into the

variable IWHERE.
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SUBROUTINE PICTR

Arguments: INTEGER: LO, NUMBER, NEWPG, ICL, ISIGN
REAL: AMPL

LO - - - - Defines terminal LU# (either 1 or 18)

NUMBR -~ - Identifier to appear in the "drawing”

NEWPG - - No significance! Will be altered by
PICTR

ICL - - - No significance! Will be altered by
PICTR

ISIGN - - Character to be used for the drawing

AMPL - - - Amplitude range of the raw data
returned to the calling program
Subroutine PICTR is designed for the TXCOl-subroutine
PACER, from which it gets the data through the COMMON block
CIBUF. PICTR uses the enhanced display capabilities of the
video terminal to produce a "drawing" which, of course, is
of limited resolution. It allows the operator to verify the
acquired raw paced run data qualitatively by checking the
"drawing” against the oscilloscope display. See the listing

of subroutine PACER, if an example is needed.

SUBROUTINE REWRF

Arguments: INTEGER: IREWRF, IWHATA
IREWRF - - Determines whether the array indi-
cated by IWHATA shall be read from
a disc file into an array or whether

it shall be written into a disc file
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k | IREWRF = -1 Read data from disc file into
array
IREWRF = +1 Write data from array into
disc file
IWHATA - - Specifies the type of data to be transferred
! IWHATA = 1 Array IBUF «+ disc file IBUFF

| IWHATA = 2 Array CNTRL <+ disc file CNTRLF

i This subroutine relieves the individual TXCOl, -2, -3

E subroutines from the routine task of data transfer between disc
; and program (CP).

Example: The four applications are:

| i) Read the program control array from disc file CNTRLF::26

into array CNTRL: CALL REWRF (-1, 2)

i1i) Write the program control array from array CNTRL into

disc file CNTRLF::26: CALL REWRF (1, 2)

iii) Read the raw data buffer from disc file IBUFF::26 into

array IBUF: CALL REWRF (-1, 1)

iv) Write the raw data buffer from array IBUF into disc file

IBUFP::26: CALL REWRF (1, 1)

; ' SUBROUTINE RPACE

Arguments: INTEGER: ADCHNL, PAMO, PAIR, START, INCR,
STOP, REP, IPRINT, LO

REAL: AVRGE

i

A/D input channel to be selected (0...1l5)

:

Pacer mode (1 or 2)

Blade pair (1...9)

w9
3 >

-
B =
' '
LI |
' '

Start location (in counts) for data scan oo

across the blade passage
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b

INCR - =~ - Step size (in counts) to scan across
the blade passage

STOP - -~ - Stop location (in counts) for data
scan across the blade passage.

REP - - - - Number of repetitions at each loca-
tion in the blade passage

IPRINT - -~ Flag to decide whether to output

intermediate information
IPRINT = 1 Print all intermediate
data and suppress pointer
at the terminal
IPRINT = §  Suppress printed output
and initialize pointer
at the terminal
LO - - - - LU# of device for printed output
AVRGE - - - Average voltage of paced run data
This subroutine is the control program to acquire data
from the A/D converter in the synchronized PACER mode. (See
also the description of subroutine PACER (Section 4.5), where
the synchronized sampling is explained.) Although the (de-
coded) voltages from the A/D converter are REAL numbers
between ~1.0 volt and +1.0 volt, the data storage uses an
integer array. Before writing the voltages into the data

array, they are multiplied by 10,000. Note that if one of

the PACER control parameters is out of the defined range, it

is set to a default value without outputting any warning.

The subroutine contains a large number >f I/O statements
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which were necessary during the development of the TXCO pro-
gram system. In order to increase speed, the unnecessary
statements should be removed. A further improvement would
be a conversion from FORTRAN to ASSEMBLER programming lan-
guage. An example of a call to subroutine RPACE is contained

in the description and listing of subroutine PACER (Section

4.5).

REAL FUNCTION SCANR

Arquments: INTEGER: LU, ICHAN, K
LU - - - - Logical Unit # of the desired scanner
(either 8 - scanner #1) or 15 - scan-
ner #2)
ICHAN -~ - - Scanner channel (integer)
K====- Instrument code
K =1 Read the DVM
K= 2 Read the digital counter
Example A: To obtain the torque reading from the transonic
compressor test rig, which is fed into scanner #1 (LU = 8),
channel 36, program
LU = 8
ICHAN = 36
K=1
TORQUE = SCANR (LU, ICHAN, K)
or
TORQUE = SCANR (8, 36, 1)
In both cases the DVM reading is written into the real varia-

ble TORQUE.
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Example B: To obtain the RPM of the Allis-Chalmers (central
air supply) compressor, program

LU = 8

ICHAN = 15

K=2

RPMAC = SCANR (LU, ICHAN, K)

or

RPMAC = SCAMNR (8, 15, 2)
In both cases the reading of the digital counter is written

into the real variable RPMAC.

Example Instrument Code Instrument Read
A 1 Digital Voltmeter
B 2 Digital Counter

SUBROUTINE TIME

Arguments: INTEGER: IMON, IDAY, IYEAR, IHOUR, IMIN,

ISEC
IMON - - - ASCII converted month of the year
IYEAR - - - ASCII converted last two digits of
current year
IDAY - - - ASCII converted day of the month
IHOQUR - - - ASCII converted hour (24-hour clock)
of the day
IMIN - - - ASCII converted minute of the hour

ISEC - - - ASCII converted second of the minute
IMON, IDAY and IYEAR are obtained from the program control

array; IHOUR, IMIN and ISEC are obtained from the system
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clock through an EXEC call; all variables are returned to the
calling program.

Example: Suppose the system clock is set correctly and the
control array CNTRL is defined, i.e., CNTRL was read from
the disc file and adjusted to the actual conditions; then

the following code

603 FORMAT ("Date & Time: "A2"/"A2"/"A2,2X,
*A2":"A2)
CALL TIME (IMON,IDAY,IYEAR,IHOUR,IMIN,ISEC)
WRITE (6,609) IMON,IDAY,IYEAR,IHOUR,IMIN

produces the following output:

Date & Time: @9/27/8§ 21:57

SUBROUTINE WAIT

Arquments: INTEGER: TWAIT
TWAIT ~ - - Time delay in tens of milliseconds
Example: To cause a defined time delay of 5,7 sec (= 5700 ms =
570 x 10 ms), program
TPWAIT = 570
CALL WAIT (ITWAIT)

or

CALL WAIT (570)
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7.2. PROGRAM LISTING TXCOU
PAGE 0001 FTN, 9:57 PM SAT., 27 SEP,, 1980
0004 FTN4,L
gggg c REAL FUNCTION ACQN (IVALVE,IADES,IW)
o :'lillI'lIl!lllllllllbl'lllllllIICOIOOOCIIll.'llll.ll-lllllllll-l.l.
808; E . Poslition scannivalve IVALVE to port IADES and define ACON .
006 € + the DUM osutput volrynge. A time dalay of (IHAITttg) nB sccurs .
B8 £ Belesangers relsfivfeond ysiladnniempemers The AT
10609 C . Au!aor: xobcrt N. Geopfarth ) .
l%l g . Rcag‘uilcd 5%%3?5& 3%4:%3;210n is available in TXCO log. The .
804 . variables are: e
( 804 Cc . VALVE ... Desired S/V. .
i 00i4 C . ADES ... Desired S/V port ¢, .
. 9015 C . IAPR . Present S/V port &, .
| 3319 c . IEHAN vee ASCII converted scanner channel. .
i c . ACQN N Transducer voltage as read from DUM, .
‘ 0048 C . IW e Tine delay factor, .
; ggia g . .
: 833 %, 'Pasitions scannivaive and reads BUM. " "Utiiities. 77T
i 0022 804 FORMAT ("C*)
( 0023 904 FORMAT (/" xxxx ERROR DETECTED IN REAL FUNETION ACQNi'/
| 3024 L . sxRX CHECK_FOR BAD PARAMETER IN_CALL'*/
i 0%%2 X SXXS IVALVE =*13 IADES ="13 IW =*14/)
‘ 3°§7 1T atve .LT. 4 VALVE .GT ) GO 0
| 8429 I ¢ TADEEE bT. 1 (BR. RMORYE BT LA ) ER TR 92
: %%gg IF ¢ IVALVE .EQ. 2 .OR, IVALVE ,EQ. 3 ) ISTEP = 2
' 0032 C e et e e a et e et e
{ 0033 C . .
; 90034 C + Compare present port # to desired porté$, .
1 0335 g . .
&833 01 ¥géﬁ.i.iggggzt2§%0éi..............................................
. oogg IF ¢ ID&L ) 05,03,04 ,
0040 .
oo‘t c LIS T I T I DN D TN TN D DN NN I I I RN RN TR NN DAY DU B RN IR R RN DNY B RN RN RN RN DN N N Y N RN INE I DN DAL BN R N B R I T I N B N A LR T B N B )
Qo042 C ' .
gg:} E . Desired port below present port; reset S/V .
0045 C e e e e s e st tese e e e e e e e e e e e e e e e ety
0046 02 ICHAN = ICONCIVALVE,4)
0347 K = 2
0049 GO TQ 0S
0049
ggsg g LN T T TN B DU N R BN INE RN RN N DL I B DN RN DAY DN I R DAY R D RN RN D BN DAY RN RN AL TR AT UK IR NN TR INE TN TN INY TN Y SN TNE Y BN TR T BN I Y I I K R B A B B
%8§§ g . Present port is present port; claose X-ducer relay & read .
0054 C T T S
iﬂgs 03 IC§AN = ICONCIVALVE,?)
1 o 18 os
0058
1] 0059 c LI R I I I I I I R R I R R O I A N I I I B I BTN I N N S N BN S TSR S T N N TN I Y I BN TN S BT TN TN S S I B B I )
- aogo E . .
0363 & . Desired port is above present port; advance S/V. '
0063 C S a3 b et s e s e e s a e e e ek e e e et et b et e ey
0064 04 ICHAN = ICON(CIVALVE,-{)
006S K= {
0066 ’ . e e e
°°67 c 'lll.'..:'.‘:-‘.;..—'"-l-l“l..l'..—l.-..l‘l..ll.".I'I"...l..'ll!l..'.ll!!.!'
00s8 & . Contrel S/V, . .
ig;o g . .
7% 05 “LI&ONDTIliié“é'ﬂlibéi!ié#é#ks!!ll!.l'!.“t‘ll‘l!l..l'..ll.l'.l!ll
%3;. ?F (K Ne, 3 1°Go 10 et '
0875 LR B R R AR 2 I I B I O 2 B I B B Y N N NURE RN Y BN NN DN N NAT I BN ONE NN Y TN Y TN B N T TN TN Y T T T TN I T I T NN B N TN Y N O I R )
0076 C . .




PAGE 0002 ACQN 9:57 PM SAT., 27 SEP., 1980

28;; g « *‘Pquse and read transducer output veltage. .
0079 C LSS
3230 Eau. WAt (iw)

684 ALL TRIGR (10)

0082 READ (40 %) DUM

0083 CAL§ nicﬁ (18) an

3383 8&t 553: 801)

0086 RETURN
10e

gsz: E : Error eancountered; output error message; return, :
%%g c 06 “*tft'l.&l!ébis th£0t thbté tuotoll S 8 6 0 0 g 20 B 4TS e
0094 RETURN

0809S END

FTN4 COMPILER: HP92060-16092 REV, 1926 (790430)

8% NO WARNINGS xx NO ERRORS x¥x PROGRAM = 00237 COMMON = 00000
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PAGE 0003 FTN. 9157 PM SAT,, 27 SEP., 1980

e IO S TS T SYR TR TS TR

0096 SUBROUTINE CNTL(ICHAN,IDEL,ISTEP,K)
ggg; c %, Closes scanner channel. -
) ROGRAM CLOSES SCANNER CHANNEL “TCHAN®
%233 & 1938, “ROGRen GLOSFERECAY S s Fhp e ke DTl RN
( os01 C PROGRAM OPTIONS SPECIFIED BY "K". (ICHAN MUST
3%3§ ¢ BE AN ASCII-CONVERTED INTEGER.)
0104 E 3 FUNCTION
8108 € "% CLOSE FOR 10-MS WAILT FOR
3?33 E 150-MS, REPEAT “IDEL"™ TIMES,
: 8109 C 2 CLOSE FOR_10-MS WAIT FOR
: 81%2 g 4-SEC RETURN,
) 0112 C 3 CLOSE RETURN.
0443 C ———
3%13 & AUTHOR: R.N. GEOPFARTH,LT USN
H N,
ozie E DATE: JAN'79 '
i 8‘27 N GO TO(100,200,300),K
' . oixg [ =TT ’
: 0420 £00 DO {0 I=1,IDEL,ISTEP
B el it
: 01 § unx?z(e 623
. 0434 cALL wafT(15)
! 0428 10 CONTINUE
i b
158
129
%
4
S
6
7
8
9

f % . RETURN
! 0 200 WRITE(S,50)ICHAN
: 0 cALL walT(1)
: 04 WRITE(B,62)
| 01 SA%L HatT(a00)
%i ETURN
04 goo WRITE(8,50) ICHAN
043 RETURN
0436 C
013 60 FORMAT(A2) ;
0t 62 FORMAT("C™) :
043 END !
;
TN4 COMPILER: HP92060~16092 REV. 1926 (790430)
SX NO WARNINGS % NO ERRORS x% PROGRAM = 00008 COMMON = 00000

et e

TV g




PAGE 0004 FTN. 9:57 PM SAT., 27 SEP., 198¢

SUBROUTINE CURVE (N,X,Y,SLOPE ,SECON)

D I O R O I I T I S T I R I N I T R R I e R R I I I N R R R A S S S B B B A R RN B R ']

« Compute linear c#rvc fit vsing least square roo* method. .
. Authopr: Alan G. McGuire .
. Date: February 21, 1980 . . .
. A detailed proqgram description is nvailable in TXCO loq. The .
. Comment statemants and statement numbars match to the ones

used in the flow chart, .

QOONNO00N0
[ .
ot~ ~c-
»»

~n
AN[BVDPONNN 0P

[] LR I Y A L N I T I I N I D RN D NN T BT B Y T BT R BT B R SN SN BN RN RN Y B N TN B BN I I N )
v ?tqr curve fit, .

i -
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x

TSme +
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LOPEXSUME
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DU
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[ =

b

z
nz
ce
~N
o
z

P00 000 0.0 0 AN D 2D 5 DD D 2
o U4
OGN GINF S VDN VIS LI S-0DNC UL BLIN- o
1]
c
x
m

: FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

; 28 NO WARNINGS ¥x NO ERRORS xx PROGRAM = 00176 COMMON = 00000
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PAGCE 000S FTN. 9:57 PM  SAT., 27 SEP., 19780

169 INTEGER FUNCTION ICON (I,N)

170 C J T T T T T T T T S S S

173 g . Converts integer numbers into ASCI strin .
. ony nto string. .

1;3 5 . Author: RoBert N. Geopfarth 9 .

174 C . Data: Janvary 3%, 1979 .

178 C . Because of the simplicity of the program the program .

17$ E . description is included in this box, .

17 . N e integer numbers to be added. .

i7¢ C A | o integer number to be converted into ASCII. .

iéz § . ICON N 2 = chargctar ASCII string to be returned .

11 CC R R L IR TR AR T N T N DAY N DA I Y B B T IO T T T S A SN N T N SN BT R AL DAY RN I AN JAY I AT T DAY BN RN I N I D N DN L L B I B B B B B LB D

182 %, Convertes integer to ASCII-string.

183 100 FORMAT (12) 9 9

184

i8S IC =» I+N

igg IF ¢ IC .LT. 40 ) GO TO 04

188 CALL CODE

189 WRITE (ICON,100) IC

igg RETURN

19 o1 ON = IC+30060B

19% 3ETURN

194 - END

FTNA COMPILER: HP920560-16092 REV. 1926 (790430)

X NO WARNINGS %xx NO ERRORS =% PROGRAM = 00036 COMMON = 00000
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PAGE 0006 FTN, 9:57 PM SAT., 27 SEP., 1980

INTEGER FUNCTION IPORT (IVALVE)
X, Interrogates scannivalve. .

TS, GRS IERRGEMTER“SAbAYEL S
INTO A DECIMAL VALUE
VARIABLES!:

}gﬁLVE - DESIRED S/V

(8 = GSL, BiGNTF. Bisyy

IPORT DECIMAL S/V ADDRESS

QUTHOR: M. ,GEOPFARTH,LT USN

B
u {gﬁLUEt?Sb,-t)

? 4l

OPND
e o e - re e r i
O O000NOO0OCIOIOO0ON0

NN 1O PO NN IO POPI PN 1 00 4 g g0
P VO UAUIN G VR NS LY+ S VDNV

/16,78)
:7&)
b+ LSD

)

9390699966 00000000 nbateoe

N
N

FTNA COMPILER: HP92060-16092 REV. 1926 (790430)

%% NO WARNINGS %% NO ERRORS %x PROGRAM = 00064 COMMON = 00000




| PAGE 0007 FTN. 9:S7 PM SAT., 27 SEP., 1980 ;
3§§§ c SUBROUTINE PICTR ¢(LO,NUMBR,NEWPG,ICL,ISIGN,AMPL)
° ‘ :l.l_iiitilllll‘l.ltlli.l.lll.t'tllloltbl.llll'"l..'.l'l.l.clll.l.:
3;32 g . Use terninal screen for grafic display. .
( . 7 :ll'll.lIllIl'.l.!lllll'."..l‘ll.'l"lll'C..'.'.ll.'.lll"....":
- ] CRT ¢ 1 the acquired data. '
%%3 HASN Y ciBul o i ale quire :
0 CLR(54) i
0333 INTECER WOLE NQGR(2),ICLR(3) PLOT(B)
g§§§ N;EGE%LELAS%égégggsf(Z),UHIfE(g),86(2),LN(Z),TEXT(zo),HJFCS) %
023S DATA NOCR /000033B,040433B/ :
ggé; nafA afk ;8155223,0:55153}00653731 3
0238 BA A unr?ﬁ 701E 2313651353/ '
0239 DATA GREY /015446B,0621128/
32:2 gz;h "erna/9§35‘9°’0155‘25’°15506"
0242 C FORMATSES PLICTR START
' 0343 1804 FORMAT (2A2,79% . 3A2)
0244 1803 FORMAT (A2°4°I3 r‘l3'CFézure‘13" *20A2) ‘
o ~ 0245 1805 FORMAT (2A2,8X]2A2 ASX, 342, 6 ,%a2) ‘
‘ (_ 0246 1804 FORMAT (A2“a*I13"r<{33CéFa.3) i
oi47 1807 FORMAT (2A2,8X,202,1X,4(2A2,15X,2A2,1X),2A2,6X) 1
218 o0 runar nbe ARl D)
% 50 1819 Fgana (A2%g*I3*r"13"C"AL,2A2)
0254 C FORMATS PICTR STOP
! 0 § }r ( IFRST .EQ. i ) GO 1O 2% ‘
8583 NEWPG = & ;
025s 21 IF ( NEWPG_ .E@. 1 ) ng =0 i
R AN N IRCRE- R
e o B allly s
a oiio 02 Eﬁ($§ £3BLA K ¢ |
,rgité LN(é) = aLAEx<§§ f
0263 03 Bc(é) = uHITE(l) :
0264 BG(2) = WHITE(2D) '
024S IF ( ICL .NE. 4 ) GO TO 2% i
ggzg g PR :
E;% E . Clear dots in frame w/o erasing the frame. .
Coo 71 * 11 iéggn;-n;i-uoc-oo-vulcuuoco-nnlc'tl-lnuauuuot-o--.b-u-t-caoool'---- f:
02;3 éau§ CODE !
0274 WRITE (PLOT,1849) BLACN(1),IR0OW,1COL,ICLEAR,NOCR :
8275 WRITE (LO,1817) PLOT ;
3 1 }-1 b4 }
8 Rhahn |
0279 -
-
§ 0 12 {; é EL?ﬁ‘&upbﬁs' X-0.5 .AND. CLR(I) .LT. X+0.S ) NUPDN = }
‘T xch = 7+l ;
' T 33§L c?3507 9) BLACK(1),IR0M,ICOL, ICLEAR ,NOCR
}g!é c 13 u«x;i (Lb,xéi§§ rno* ' ! ’ !
7 c :l.ll"ll‘ﬂi‘l:.'.-OVl_llI0"".l-l"ll.-lll.ll.v.-.l.:.......llll.l.l..'..‘ll.ll‘
g . Gat the curve in the format required by PICTR, .
zsj;oﬁl'llc:clllu.ln'boll!l.l.lll'll"l!l'lDOlllOlOllOll!t.!'..'c‘lcl
} 0 04 1=1,256,4
. 04 CLR(I) = IBUFCI)/10000.
Ce XRIN = CLR(1)
. : 3 XMAX = CLR(%)
- IF ¢ ICL .EQ. 1 ) GO TO 43

- ——
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0374 END,

FTN4 COMPILER: HP92060-16392 REV. 1926 (790430)

B8  NO UARNINGS 5% NO ERRORS %% PROGRAM = 0134S COMMON = 00000
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SUBROUTINE REWRF (IREWR,IWHATA) H

L R R N I R R N I R R R R R N R A B R IR I

This subroutine reads (IREWR = <1) or writes (IREWR = +1) of
of a array spcclf:cd by I1WHATA, v

aGO0000000

8378
ii%g
e380 . Author: Hans M. Zebner . :
0 . Date : Febraury 08, 1980 . . . ;
8 . Bctﬂslcd program description is svnxlnblc in TXCO lea; The . ¢
0304 . onnent staterents match to the flow chart explanatidns, . i
o:es :.l"..l.ll'll.ll.I.l!..ll-lIIl'll..Ill."ll"""l""l"""‘.:
j 9385 Yeondon SRR ARG  OmOY: "
H 0388 COMMON / CONTR / CNTRL
; 9399 © co:agz ; g:? ; ?DCB IFILE,ISIZE
%332 c SEAL A(256) ’ ’
: 0392 INTEGER IBUF(1664) |
! 0393 INTEGER IDCR(144) IFILE(3) ISIZE(D) !
_ 0394 INTEGER NOLF,NOCR%2),ICLR(X) i
395 DATA NOLF /00653787 .
03946 DATA NOCR /000033B,040433B/ {
AR S R R R !
) §§§§ 101*Fggﬂgz.§“ RéﬁRF 1 ARRAY 130511654) DISC FILE IBUFF {
j 040 102 FORMAT (* REMRF DIgC FILE IBUFF:00:26 _ ARRAY IRUF(1664)*)
] %:3 103‘§ORHAT (" REWRF : ARRAY CNTRL(256) DISC FILE CNTRLF:00:26" i
| g:gg 104‘§0RHAT (" REMWRF : DISC FILE CNTRLF:00:26 ARRAY CNTRL(2S6)* ;
3406 10S FORMAT (* REWRF : ARRAY_A(2%6) DISC FILE AF:00:26") ;
407 106 FORMAT (* REWRF : DISC FILE AF:00:26 ARRAY A(2%6)")
0408 107 FORMAT (“ REWRF : ERROR RETURN (IWHATA ="I3")")
0409 108 FORMAT (“1IBUFF *
§410 193 FONAT (CgiTRLED)
0412 124 FORMAT (* CALL DPEN (IDCB,IERR,"3A2%,"I2%,"12",“12","14"
0443 %) fﬂ%lﬁd; STOP"24X"")
04&4 122 FORMA ““CALL LOCF gIDCB,IERR‘IDUH,IDUH,IDUH,ISIZE(t),I
0445 !DUH,IDUH‘ISIZE(E)) failed; STOP®)
0416 123 FORMAT (® CALL RUWNDF (IDCﬁ,IERR) fuilcd‘ STOP "42%X"*)
0:{7  ¥<] FORNAgté; C?&L §EADF (IDCB,1ERR,IBUF ,“I3%,%12%,%12*) fai
e. .r ne
§:é§ 125‘%0§ﬁA376; gsz ?RITF (IDCB,1ERR,IBUF,“I3%,"12%,"12%) fail
'. - X J
04 126 FORNRAT (" CAL& READF (IDCB,IERR,CNTRL,*I3","12%,"12") fa
84 !éacc' STOP=272X"")
4 127 RMAT (" CALL WRITF {IDCH,TERR,CNTRL,“I3*,"12%,"12") ¢fa
0424 Xilad; STOP*26X*") :
0:22 128‘Fog¥ég.é“ EQLL READF (IDCB,IERR,A,"I3*,"12","1I2%) failed i
! g:gg 129‘é0§¥07_é;x§Q%L WRITF (IDCB,IERR,A,"I3","12%,"12") failed !
5: t;ﬂtfoﬂﬂhT (" CALL CLOSE (IDCB,IERR,0) failed; STOP"40X"“® y
4 2 L]l = LOGLUCISESSN)
o g
= ;3
434 F INHATA LT, % .OR., IWHATA .GT. ) GO TQ a0 1
: 3a3e 25 1o'¥98720) ‘thiath 2)coTo |
§433 | |
; 4 |
é a:%gg ‘....:"'_":_"_“'V...‘."....:.:_'_"'Vl........".....'..‘..'..'.'..'.... "
: g::g § . Integer array IBUF being written back and forth. .
“ :ll.ll.'lIll.l.l.l.l..l..lllll.l..l.ll.l..ll..'l.'!l!llll.llll'l':
; 0444 - 10 CALL CODE
44t URETE (IFILE igg) ERR,IFILE,IOPTN,ISECU, ICR,IDCES)
1335 GOLL QBN (ARSE. JERRARFRLE JOPTV, »ICR,
04:3 g§6;51(LI, 124) IFILE,IOPTN,ISECU,ICR,IDCES
450 114 CALL LOCF (IDCB,IERR,IDUM,IDUM,IDUM,ISIZE(L),IDUN,IDUM,ISIZE(2))

i
|
|
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i -

(SUBROUTINE RPACE (ADCHNL,PAMO,PAIR,START,INCR,STOP,REP,AURGE, IPRIN
>

]
0§72
ogzag LTSN DRI BT SN B I BN I T B BN R B BN Y I INT NI Y Y R Y B A A I 2 R R B I I TN I TN TN RN AT I NN TN NN I BT R NN T BTN N BN RN I DN S R I R
3 3 C . Interface program to trigger HP A/D converted through pacer. .
05;; c Author: Hans M, Zebner .
] ¢ . Date: March 20, 19680 .
8 8 8 . Deatailed program description is available in TXCO log. .
oa. c :'ll‘l..lI‘."...lllll.‘.l..‘l"...l.ll.I....""I.II..‘...'I'I'.:
% §§ 8, Triggers A/D through Pacer. .
g COMMON / CIBUF / BUFR
353; COMMON 7 CONTR / CNTRL
gg 3 INTEEER BgFR(lé 4 ) CNFRL(%%&)
e xéggp R ADCHNL, ﬁﬂﬁ,PAIR, ART , INCR ,STOP ,REP ,NOLF , ICLR(3) ,WHERE ,WH
0589
té?o B’TA NELF /006%378/
0594 ATA ICLR /0155248,015515B,0065378/
0592 DATA MASK /177700K/
8 32 DATA FSVLTG /.1E0L/
0598 C FORMATS RPACE STaRT |
0596 1042 FORMAT (/ 9X* ENTERED SURROUTINE RPACE (*I2%,"Iy","I12","16","12","
8390 102 FORAAT ¢ 33525ﬁ'ézsi:§gaﬁﬁ%'zx-IBLAD'1x~nEP-sx-zaur-ox'xnur-sx-nnu
% 39 !F'lX'LU}s(ICOUNﬁ)‘)
0600 L03 FORMAT (*Pointer at *63X""A2)
8604 L0A FORMAT (¢ "x:%
09 FORMAT (20X T4 X K7 32X K2.4X. K8, I8, 4X . FA. 6,4X .
'] (IX. P17, Ly YAUL TR FLL: PR FRR.S1A- M- FRYV.FP e
2 3 R NE_RPACE (™ (1%, %13
4 v v oD & BalFtd $hlt R ]
one
ﬂg— 149 FORMAT ((3A2))
%gﬁ c FORMATS RPaCE STOP |
0642
06‘3 c L N A N A RN I I I I I I I I AT T A TN AT IV INC I BT AL T TN BN I I N SNE NN NN I DAY Y TN ST INC I B S T INY Y R N SR Y BN I R S I N N I B I B B ')
0644 E .
061S . Check the input variables. If one is out of range, it is .
0:}3 E . set te the default value. Ne warning is displayed. .
it&s c lLtl;ltINIT*ILl(iés‘ltllJ.Ol'I'lllllI.lC..lQll.lll.l-"lllottllolllllll
lggl é; (SI:PENT .EQ. 0 ) GO TO ot
< 1 ADCHNL ,PANG,P NCR n
i § Ulgii (tii ‘gé; DeC ,P ,PAIR ,START, I ,STOP ,REP , IPRINT L
0624 IF ¢ LO EQ, LI ) GO TO ot
522; UR}IE sts, }3&; ADCHNL ,PAMO,PAIR,START, INCR ,STOP ,REP ,IPRINT,LO
[ 01 C ADChAL  .GT. 1 .OR.  ADCHML .LT. 0 ) = 9
I R N BT T R
L] . . . . L ] -
d - kider o ) 214 A
0e3s F ¢ REP LT, 1 ) REP . 1

Nt b AL R

[2ix 21g]

Check input variables for legical errors.
A B e R

L A L L R R I I I I O I R I R N A B O I N N I N S N S B I Y R S RS N )

. GCet adjusted START and STOP, depending on selected PANG.

dinge o o o o Pgbtiughd g bt

R

P
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06‘. 'Gé..i-b"(.o.s.'oé.)"'“hé.l'.‘..."'.'....".‘l".'...."..'."."..‘.".
0649 START = (ATART + 2S6%PAIR) + 1000008
0650 STOP = (STOP + 256%PAIR) + 100000B
065§ 03 IF ¢ IPRINT .NE. 0 ) GO YO 0S
0652 ICOUNT = 0
653 DO _04_I=START,STOP, INCR
654 04 }couur = ICOUNT+1
655 DIFF = ICOUNT
o0 Igofatnfré 4 ) GO YO 0S
335 iggnn = (a4)§£irr?
6 05 ICOUNT = 0
0660
ik
b c LINU TN I I TN D I TRY TN DN R N DN TN DN BN IR R BNY NN TN T T DN SN Y R RN TN R R SN N NN RN B BT RN A I N N I AN NN TN T T RN Y A I DA RN N N Y Y N I 'Y
G664 C .
0665 C + Start acquisition loop. .
866 € . .
06‘ LWL I R I T I L R D IO TN DN BN R INE TN B DAY K TN JAY Y RN TN TR RN RNC BN NN NN BT IR NNE A N AT A BN Y B RN ST A I I T JAY I I I I A RN BN R I
0668 AURGE = 0
°633 “?Efegrixﬁr 0 ) WRITE (LI, 103) NOLF
% 71 10 1-sraar;§909 rn&n !
0672 ICOUNT = ICOUNT + {
0673 HERE = (ICOUNTX64)/IDIFF
1674 E (QWHERE .GT. WHEREP  .AND. IPRINT .EQ. 0 ) GO TO 06
0673 06 3"§¥EP(’1"H§§§> (NOLF,K=1,ICORR)
, 3
%2;9 07 caurxuuﬁ ’ e
0679
0680
0684
' 3235 € RER R R R R L PP PR R PERRP T PP RTRP PP
g:gg g . Repeat A/D conycrsion at selected point REP times.
%ﬁg c *tntulFll.léu!Iit'l'lnllt.llDQlIl'.lO'llll."l‘l.lllll'l'lllll'l"
0688 BUFR (ICOUNT) = 0
0690 CaLL EXEE’ (3 {9)
%691 EALt E%EE (?119,1apn,1,1)
0692 CALL EXEC (.20 ,TBUF,$,ADCHNL,0)
0693 IBUF = I1aND(IBUF, Mask)
9674 ngur = FLOAT(IBUL)/32768. + RBUF
695 IF ¢ IPRINT .EG., 0 ) GO _T0 08
0696 WRITE (LI, 105) ICOUNT,I,J, IBUF, IBUF,RBUF ,BUFR(ICOUNT),NOLF
°273 5514:L? 0 1o§§°icob§r x'?‘inurtgnué néur‘sﬁrg?r 80& ) ,NOLF
3539 08 courxnué ’ yEeT ' ’ ’ ’
%%gg BUFRCICOUNT) = ((RBUFSFSULTG)/REP)%10000
0704 AURGE = AURGE + aurn<xcognr»
°7°; 5F ! I?E%“' &) éuacg fcogugoriger 1BUF , 1BUF ,RBUF , BUFR ( ICOUNT)
‘% L?ﬂs a Ltnégﬂ ! PRATET ! ' !
0708 IF ( LINES .LT. 20 ) GO TO 09
§7°, uang :Lg, 149) (ICLR,K=y,LINES)
;tf o9 3}25 -0 0 106§°&un3é }cggn¥°x*=:p IBUF, IBUF ,RBUF, BUFR ( ICOUNT)
§Z§§ E 10 c5~¥§nu§ ’ ' PEITET ' ’ »Bu
%i‘ g . 8tep data acquisitien leep. :

[N
N

AVRGE = (AVRGE/ICOUNT)/10000
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0723 1F ( IPRINT .EQ 0 ) Go TO 1
0724 LINES = LINES+1
0725 WRITE (LI, 149) (ICLR,I=1,LINES
973% WRITE (LI, 107)
7 L0
0726 IF ¢ L0 LEQ, LI ) GO TO 1t
67 WRITE (LO, 107)
0730 L0
0734
0732
°;§§ 11 CONTINY
8538 T YWEiNT .NE. 0 GO TO 12
°739 3§1¥E ft%’ igeg ICLR
% §a 12 ReTURN °
0739 END

FTN4 COMPILER: HP92060-16092 REV., 1926 (790430)

&% NO WARNINGS X% NO ERRORS 3%  PROGRAM = 00973

255

T T T

(1CL INES)
ADCHNL, ,PAMG ,PAIR ,START , INCR ,STOP ,REP ,AVRGE , IPRINT,

ADCHNL ,PAMO,PAIR ,START , INCR ,8TOP ,REP ,AVRGE , IPRINT,

COMMON = 00000
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8740 REAL FUNCTION SCANR (LU,ICHAN,K)
. 8;:§ g 'l'...ll.llcl!(‘.ll..‘l'lllll..lIlllIlOIlIIOQIl.l'l.l..il...'.clll!
' A . los elay ICHAN on scanner LU and d the inst nt .

3;44 E . ?ndlgnzcd g K. ¢ rea insIrune .

0745 C . Author: obert N, Gcogfur?h .

74 » Date: February 31, 1979 .

;4 . Detailed progrun description is available in TXCO log; the .

A . variablas aré¢: ‘

0749 C + Ly ‘oo LUS of desired scanner (8 or 15), .

07%6 C . ICHAN ... Scanner channel (Lnte?cr). .

s;gé E . JC Ve canner cnannel (ASCII1). .
i . K e nstrument code ( DUM = {1 7/ Counter = 2 ), .
{ 0753 c L] .
‘ °7s4 c LR N R A R R A N I B D B N R L O O UM TR I IR R I N BT N T B T RN TN I TN B R T N R R T R SN A SN NN I RS T T T I R Y
i %;Ei 101‘?08%3"?A3?°““‘r and reads DUM, counter.

0757 804 FORMAT (*C*

0758 1004 FORMAT (*T3T3*)

%759 1204 FORMAT (*T")

032: 1504 FORMAT (*C"™)

87 WRITE ¢ 8, 804)

3725 ua}TE (15'1501)

764 IC = ICON{ICHAN,0)

076S WRITE (LU, 101) IC
; % 29 GO TO ¢041,02) K
] 07468 04 CALL TRIGR (410)
i 0769 READ (10 x) DUM

70 R TS OB scame

8534 6770 03

8;;2 02 WRITE (12,1204)

233 READ (12, %) SCANR

7 03 WRITE (LU, BO1)
37 8 ééfuiu !
ND

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

%8 NO WARNINGS s® NO ERRORS %% PROGRAM = 00104 COMMON = 0O0OO
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FTN4 COMPILER:

HP?2060-16092 REV.

COMMON = 00000

PROGRAM = 00146

X% NO WARNINGS ¥x NO ERRORS xx
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0814 SUBROUTINE WAIT (TWAIT)
0315 g LI N R I I O O R B B N DL R A I A A I B B B B R A A L O I O D R DR D A R L O O I L O I O O I D D DL R O R
3at9 E . Cause a dcfincd time dclqy of TUAITX40 milliseconds. .
0818 . Author: Hans M. Zebne .
0819 C . Date: February i3, 1980 .
1830 C . Btcuuse of the sim 11:;19 of the program the program .
083& c . csg;;ptxon is included in this box .
0 Cc . v Desired time delay is (TWAIT®10) milliseconds. .
0823 C . TNOW e Present time. .
e E . TH(S) e Input time buffer (required for EXEC call). .
gg & . 1STOP ... Final time. .
0827 C T
8823 | Cousc? angggésc?T;inc delay. Geopfarth, Zebner
g§§2 {RERERT LS
0832 01 CALL EXEC (11,TM)
og.;ss CROUR S Tui4)’
%gg; TSTOP = TM(1) + TM(2)%400 + TM(3I)86000 + TWALT
0836 02 CALL EXEC (11,TM)
03 7 TNO = TM(L) + TM(2)%400 + TM(3)R6000
0838 IF ( TMC(4) .NE. THOUR ) GO TO 0%
%g}z IF ¢ TNOW LY. TSTOP ) GO TO 02
084 RETURN
0 Qé ENB

FTNA COMPILER: HP92060~-16092 REV. 1924 (790430)

X% NO WARNINGS 2% NO ERRORS xx PROGRAM = 00087 COMMON = 0G0OO
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8. DATA REDUCTION PROGRAMS

Three data reduction programs can be initiated from

within the TXCO system. They are the following:

(i)

(ii)

(iii)

Program REDAB (Enter 9)

This program was written to reduce data from the
A-B Kulite probe system following the method given in
Ref 2, and outputs distributions of velocity magnitude

and flow angles.

Program REDCO (Enter 10)

This program reduces survey data taken with the
combination temperature-pneumatic probe and outputs
distributions of pressure rise, temperature rise, Mach

number, flow angle and losses.

Program REDST (Enter 11)

This program reduces data taken from fixed in-
strumentation and outputs the steady-state performance

of the compressor.

The above programs are documented separately.
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9. CONCLUSIONS AND RECOMMENDATIONS

The large quantity and variety of instrumentation used

in the transonic compressor test facility required that data

acquisition programs be provided for the different types of l

data. This was achieved using a particular program structure.

Data reduction programs were strictly separated but geared to
the acquisition modules through the use of standard data ar-
rays. The data acquisition programs TXCOl, TXCO2 and TXCO3
have been described in detail and the operator commands are

explained. The reduction programs are to be documented sepa-

rately.

The need for easy-to-understand program control leads
to a conflict. If interactive messages which explain the pro- :’
gram flow and offer menus giving a selection of next logical |
steps are included, this introduces extended I/0 operations
and leads to long programs whose speed in execution is slowed
considerably by the I/0's. On the other hand the I/0's may
be kept to a minimum, which speeds up execution, but this may
also lead to communication gaps between the program and the
operator. Since the research on the transonic compressor
test rig is carried out in large part by visiting researchers
and postgraduate students, it was decided to program closer
to the first alternative. However, a very useful compromise
was achieved through the introduction of the program control

array. Should experience in using the TXCO-system show that
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the interactive messages, error processing, or the checking
for erroneous operator input are too extensive, then the
programs should certainly be trimmed.

At the time the programs were written, a graphic soft-
ware package was not present in the operating system and
therefore original plotter software was generated. The
switch from "home made” to HP-supported graphics is recom-
mended.

Finally, if the instrumentation system is changed,
corresponding changes can be introduced into the appropriate
program module, or a new one can be added. Also, the same
or a similar program system can easily be adapted for use on

any other test rig or calibration apparatus in the laboratory.




APPENDIX A. DATA ACQUISITION WORK SHEETS

A.l. Data Locations

A.2. Steady State Data Array
! A.3. Program Control Array (CNTRL)
A.4, Paced Data Array

. Aoy
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A.l1. DATA LOCATIONS
i
= WORK SHEET: DATA LOCATIONS
Port Scanivalve #1 Scanivalve #2 Scanner #1 Scanner #2 Ch ]

Advance S/V #1 T1 A/C nozzle O
1 PA-PA PA-PA " "2 T turb in 1
2 PCAL-PA PCAL-PA " " #3 T turbout L 2
| 3 Pl nozzle-PA Pl comb pr-PA " " #4 T turbout R 3
’ 4 P1 noz th-PA P23 comb pr-PA " " #5 T1 comp noz D 4
i 5 P1 noz f1-PA P4 comb pr-PA Reset S/V #1 T1 comp noz W 5
| 6 PBM-PA PT2-PA " " #2 Tinsta0O 6
7 PTOO-PA PT1-PA " "#3 T A4 7
i 8 S1-PA PA-PA " "4 TB4 8
9 S2-PA K eq-PA "o ys TCi 9
10 S$3-PA P alpha-PA Transducer S/V {1 T cell 10
! 11 S4-PA C7-PA " "2 11
12 S5-PA Al-PA " " 3 AT turb L 12
13 S6-PA B1-PA " R 7 AT turb R 13
14 S7-PA Cl1-PA " " #5 AT A4 14
15 S8-PA A2-PA RPM A/C AT B4 15
16 S9-PA B2-PA RPM TTR AT C4 16
17 S10-PA C2-PA RPM TCR 17
18 S11-PA A3-PA RPM TTR T in ref pr 18
19 S$12-PA B3~-PA Blade pass frequ T comb ref 19
20 S13-PA C3-PA TTR AXF 20
21 S14-~PA A4-PA TTR CLAF 21
22 S15-PA B4~PA TTR N-Mv 22
23 S16-PA C4-PA TTR DyTQ 23
24 S17-PA A5~PA TTR StTQ 24
25 PA-PA B5~PA P barometric 25
26 PCAL-PA C5~PA Pl nozzle comp 26
27 S18-PA A6-~PA P nozzle comp 27
28 S19-PA B6~PA P1 nozzle turb 28
29 H1-PA C6~PA P nozzle turb 29
, 30 H2-PA A7-PA rad pos comb pr 30
f 31 H3-PA P bearing~PA yaw comb pr 31
| 32 H4-PA P thrust-PA rad pos 'A' pr 32
' 33 H5~-PA PT turb in-PA yaw 'A' pr 33
’ 34 H6~PA P st out L-PA rad pos 'B' pr 34
i 35 H7-PA P st out R-PA yaw 'B' pr 35
36 H8~PA PT ro out L-PA Torque TCR 36
37 H9~-PA PT ro out R-PA KUL ref pres 37
38 H10~PA P ro out L-PA 38
39 H11-PA P ro out R-PA 39
40 Diff T1-PA PA-PA wall KUL K6, 40

Port Scanivalve #1 Scanivalve #2 Scanner {#1 Scanner #2
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Port Scanivalve #1 Scanivalve #2 Scanner #1 Scanner #2 ch
46 Diff T7-PA wall KUL K10. 46
47 Diff T8-PA " " K10.5 47
48 Diff T9-PA " " K11. 48
49 rooo" K12, 49
50 S0
51 51
52 'A' KUL pr 52
53 'B' KUL pr 53
S4 54
55 55
56 56
57 57
58 58
59 59
60 60
61 61
62 62
63 63
64 64
65 65
66 66
67 67
68 68
69 69
70 70
71 71
72 72
73 73
74 74
75 75
76 76
77 77
78 78
79 79
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A.2. STEADY STATE DATA ARRAY

File name convention:

RR
Ss

[ ]

WORK SHEET TO DECODE THE DATA
ARRAY FOR THE STEADY STATE DATA

raw steady state data T4RRSS
reduced steady state data TIRRSS

ASCII converted run #
file sequential # from this run

Note: In some cases the letter T (which stands for Transonic
compressor) may be changed to any other character in
order to prevent overwriting an existing data file.

Example:

P R S v )

T40503 is the third data file from test run #5, that
contains steady state data. The data reduction pro-
gram REDST (Reduction steady state data) creates the
file T90403 to take the reduced data from this run.

Due to interface bus problems the data acquisition
program STDY sometimes has to be aborted, but may
already have produced some valid raw data files.
When the program is restarted, it tries to write

to data files, whose names already exist. To avoid
purging these files, the operator then interactively
changes the first character of the data file name to
U40503, e.g. The reduced data of course are in file
U90503.

By the way, T40503 contains good data. You will
find this file in cartridge 29 and can use it to
get acquainted with REDST.

DATA (48,4)
1 2 3 4

1
a8
o © © )
2 A 3 A
~ o~ [\ -«
5 8 & B
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I CH1(1)
1l PA-PA
2 PCAL-PA
3 P1 nozzle-PA
4 Pl noz th-PA
5 Pl noz f1-PA
6 PBM-PA
7 PTO0-PA
8 S1-PA
9 S2-PA
10 S3-PA
11 S4-PA
12 S5-PA
13 S6-PA
14 S7-PA
15 S8-PA
16 S9-PA
17 S10-PA
18 S11-PA
19 S12-PA
20 S13-PA
21 S14-PA
22 S15-PA
23 $16-PA
24 S17-PA
25 PA-PA
26 PCAL-PA
27 S18-PA
28 S19-PA
29 H1-PA
30 H2-PA
31 H3-PA
32 H4-PA
33 H5-PA
34 H6-PA
35 H7-PA
36 H8-PA
37 H9-PA
38 H10-PA
39 H11-PA
40 Diff T1-PA
41 Diff T2-PA
42 Diff T3-PA
43 Diff T4-PA
44 Diff TS5-PA
45 Diff T6-PA
46 Diff T7-PA
47 Diff T8~PA
48 Diff T9-PA

L]

CH1(I)

CH2(I)

PA-PA

PCAL-PA

Pl comb pr-PA
P23 comb pr-PA
P4 comb pr-PA

PT2-PA
PT1-PA
PA-PA

K eq-PA

P alpha-PA

C7-PA
Al-PA
B1-PA
Cl-PA
A2-PA

B2-PA
C2-PA
A3-PA
B3-PA
C3-PA

A4-PA
B4-PA
C4-PA
A5-PA
B5-PA

C5-PA
A6-PA
B6-PA
C6-PA
A7-PA

P bearing-PA

P thrust-PA
PT turb in-PA
P st out L-PA
P st out R-PA

PT ro out L-PA
PT ro out R-PA
P ro out L-PA
P ro out R-PA
PA-PA

P diff 1-PA
P diff 2-PA
P diff 3-PA
P diff 4-~PA
P diff 5-PA

n/a
n/a
n/a

CcH2(1)

CH3(I)

P barometric

P1 nozzle compr
P nozzle compr
Pl nozzle turb
P nozzle turb

n/a

rad pos comb pr
yaw comb pr
rad pos 'A' pr
yaw 'A' pr

rad pos 'B’' pr
yaw 'B' pr

n/a

Tl A/C nozzle
T turb in

T turb out L

T turb out R

n/a

Tl comp noz D
Tl comp noz W

T in sta 00
T out A4

T out B4

T out C4

T cell

n/a

AT turb L
AT turb R
AT A4

AT B4

AT C4

n/a

KUL ref pres
wall KUL K6.
" ” K? .

" " Ks .
L1} n K8 . s
" " Kg .
” " K9 . 5
" " Klo .

wall KUL K10.5
"o K1
" ” Klz.
K13.

Kl4.

n/a
'A' KUL pr
'B' KUL pr

CH3(I)

CH4 (1)

n/a
n/a
PRTT
TT1T
TT3T

DTTT
MFLT
HPT
HPM
PRCT

TT1C
TT3C
DTTC
MFLC

HPC

PRCTR
RPMCR
MFLCR
TORQCR
HPMR

HPCR
HPTR
EFFO
EFF1
EFF2

EFF3
n/a
n/a
n/a
T in ref pr

T comb ref
n/a

run #

test #
point #

day

month

year
machine code
n/a

n/a
n/a
case angle
n/a
n/a

RPM
Torque
n/a

CH4(I)
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A.3. PROGRAM CONTROL ARRAY (CNTRL)

WORK SHEET TO DECODE/ENCODE THE CONTROL ARRAY CNTRL:

CNTRL(1)
CNTRL(2)
CNTRL(3)
CNTRL(4)
CNTRL(5)
CNTRL(6)
CNTRL(15)
CNTRL(19)
CNTRL (20)
CNTRL(21)
CNTRL(22)
CNTRL(30)
CNTRL(31)
CNTRL(32)
CNTRL(33)
CNTRL(34)
CNTRL(36)

CNTRL(37)
CNTRL(39)
CNTRL (40)
CNTRL(41)

CNTRL(42)
CNTRL(50)

CNTRL(61)
CNTRL(62)
CNTRL(63)
CNTRL(64)
CNTRL(65)
CNTRL(71)
CNTRL(72)

as 9% 64 S ss 4e @0 ac er se *e oo

we Sa 88 e se e oo

Month of the test run.

Day of the test run.

Year of the test run.

Test run .

Test # of this run.

Point # of this test.

Machine Code.

LU# of the standard interactive input device.

LU# of the standard output device.

LU# of the optional output device.

LU# of the plotter.

Cartridge reference # for data files.

Security code for data files.

First and second character of data file name; IFILE(1)

Third and fourth character of data file name; IFILE(2)

Fifth and sixth character of data file name; IFILE(3)

Initializes fast steady state data reduction run,
if set to 1.

Suppresses printing of heading in subroutines FREER
and PACER, if set to 1,

Suppresses creating/opening and closing of files in
subroutines FREER and PACER, if set to 1.

Suppresses analog output of just acquired paced run
data to terminal, if set to 1.

100*Factor to vary size in X-direction of a drawing.

100*Factor to vary size in Y-direction of a drawing.

Indicates the son program to be scheduled and the
subroutine to be called therefrom.

01 eoe Schedule TXCOl and call ABSRV
02 e " " " " CALIB
03 cee " " " " FREER
04 ces " " " "  PACER
05 cen Schedule TXC02 and call COMB
06 e " ” " " STDY
07 e Schedule TXC03 and call CHECK
08 .o " " " "  CHNGE
09 ses Schedule REDAB

10 cee Schedule REDCO

11 oo Schedule REDST.

Number of S$/V controller #I.

Number of S/V controller #11.

Number of S/V controller #I1I.

NMumber of S/V controller #IV.

Number of S/V controller #V.

LU? of scanner #1.

LU# of scanner {#2.




CNTRL(212)
CNTRL(213)
CNTRL (214)
CNTRL(215)
CNTRL(216)
CNTRL(217)
CNTRL (218)
CNTRL(219)
CNTRL(221)
CNTRL(222)
CNTRL(223)
CNTRL (224)
CNTRL(225)
CNTRL(230)

CNTRL(231)
CNTRL(232)
CNTRL(235)
CNTRL(236)
CNTRL(237)
CNTRL (238)
CNTRL(239)
CNTRL (240)
CNTRL(241)
CNTRL(242)
CNTRL (243)
CNTRL(244)
CNTRL(245)
CNTRL(246)
CNTRL (249)
CNTRL (250)
CNTRL(251)

20 ee we S0 e ae e o

as ss s o+ e eo es s

output page #,

Accounting variable subroutine ABSRV:
" [

" ABSRV:

current file #.

" "

" CALIB:

output page f.

" CALIB:

current file #.

" FREER:

output page #,

" FREER:

current file #.

" PACER:

output page #.

" PACER:

current file #.

Blade pair (1 - 9), if Pacer is operated in Mode 2.

Start count for data acquisition using Pacer encode.

Increment for data acquisition using Pacer encode.

Stop count for data acquisition using Pacer encode.

#f of repetitions at each location in blade passage.

Total # of high speed data acquisitions either in free
or in paced run mode to be taken.

A/D input channel for KULITE type 'A' probe.
n [1} ”" [1] 1 1] [1]

" 'B' probe.

" " " " wall KULITE K6.

" " " " (0 n K7.

[ " T T w L K8.

[ " oW " " o K8.5.

n (0 (] [ ([ o K9.

W [ " [ " " K9.5.

0 " " [ W T K10.

0] [ " " ([ " K10.5.

" N L " (] " L K11.

T " 0 " (0 W K12.
W o [ 1] T ] K13.

0 " [ " W [ X14.

Character used for analog display in subroutine PICTR.

# of multiples of 10ms for S/V controller time delay.

Total # of free run measurements (max. 1664).
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PACED DATA ARRAY
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APPENDIX B. LINEAR APPROXIMATIONM BY

METHOD OF LEAST SQUARES

Data: xi and Yi ; i=1,...,NPNTSI
Equation: Y = cl + Cz-x

Difference for Each Data Point: Ri = Yi- f(xi) ; i=1,...,NPNTSI

NPNTSI NPNTSI
Sum of Squares of Differences: R = J Riz = [f Y, - (c1+c2-xi)]2
i=]1 i=1

The value of R depends on the values of the coefficients C1
and C,. 1In order to determine a minimum value for R, the

expression for R is partially differentiated with respect to

C1 and Cy and the two derivatives are equated to zero. Dif-~

ferentiating,

NPNTSI
aR T
=]




. - ——

NPNTST
aR == * - L] L ] -
5 7 2 [Yi (c; + ¢, xiq (-X,)

i=1

Setting each expression to zero,
NPNTSI
Ly =€y = CyrXy) =0
i=)
NPNTSI
L(YgoXy = CpoX; = CpXy
i=]

2y =0

This gives two equations in which C1 and C, are the only

unknowns. Omitting the limits of summation for simplicity,
1oy + 1% = 1y
2
chxi + 10X % = Y X,

or, in matrix notation (note that C1 and C2 are constants)

NPNTSI 1x; c, 1y,
, =
1x; 1x; c, Ly, x;
or
A-C=38B

The components of the matrix C are obtained using

" NPNTSI

aj, = a5 =1X;




a;;b; - ay,b

)
211222 T 212

(o]
N
"

2

y) 2
NPNTSI-Xxi - (Xxi)

NPNTSI-] (Y, *X,) - [X,-]¥,

p 2
NPNTSI-[X, ¢ - (IX;)
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